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PRESENT CONDITION OF THE ASSOUAN DAM 
In view of the fact that persistent reports have 


been circulated to the effect that the Assouan dam is 
being undermined by the rush of the water through 
the siuices, and, further, that the impounded reservoir 


has not improved the agricultural conditions of Egypt 
in any proportion to the great outlay of capital which 
has been made, the latest of Lord Cromer on 
the condition of Egypt comes as a very effective de- 
nial of both statements. He dwells upon the material 
benefits which have accrued to Egypt as the result of 
the operation of the reservoir during the year 1905. 
Had it not been for its existence, the country would 
have been in.a poor way because of the shortage of 
year’s flood; but by skillful regulation of the 
the impounded water was so distributed that 
of cuitivated land that was left unwatered 
lees, indeed, than during the 


report 


last 
sluices, 
the area 
was comparatively small, 
low flood of 1904. 

As regards the cavities and depressions which have 
been cut ont by the rush of water through the sluices, 
and which it was said must ultimately cause a large 
section of the dam to overturn about its toe, we learn 
that these washouts have been entirely filled up with 
solid granite masonry set in cement mortar. This 
work has been carried up to the level of the sills of the 
sluices, -nd ite surface falls on an easy grade until it 
meets the natural rock surface nearly 200 feet down- 
stream from the dam. The water has been flowing 
over this new masonry at great velocity since August 
last, and it has stood the rush of waters without any 
signs of failure. The report announces that since the 
completion of this work any doubt as to the Btability 
of the dam is entirely removed. The question of rais- 
ing the dam to a greater height is still under discus- 
sion. 


>+e+e- = 


TRANSATLANTIC WIRELESS TELEGRAPH TROUBLES. 

In the vears that have elapsed since Marconi startled 
the world with the statement that he had transmitted 
a wireless message from England to America, a large 
amount of experimental investigation has been carried 
on, with the object of determining the laws which gov- 
ern this most fascinating of modern discoveries. It 
was natural enough that, when he had proved the 
possibility of wireless communication over three thou- 
sand miles of ocean, even though the message con- 
sisted of a single letter ever so faintly heard at the 
receiver, Marconi should have supposed that for the 
transmission of regular commercial messages all that 
was required was apparatus of greater height, capaci- 
ties of greater aréa, and the installation of sending 
apparatus of larger power. Costly stations were 
equipped on this supposition both in Corrwall, Eng- 
land, and on the Atlantic coast, and an actual message 
was transmitted from President Roosevelt to King 
Edward. That was in January, 1908, and in the fol- 
lowing March the Marconi Company undertook to fur- 
nish the London Times with daily wireless dispatches 
from the United States. These, however, were discon- 
tinued after only a couple of dispatches had been sent, 
and to those who were following closely the progress 
of the art, it soon became evident that, although the 
transmission of & full message had been proved to be 
possible, there must be certain atmospheric or other 
conditions affecting transatlantic wireless telegraphy, 
which would have to be understood and met before it 
would be pozsible to maintain a regular service free 
from taterruption. 

Meanwhile other investigators who had been doing 
good work in the fleld of wireless telegraphy on a less 
ambitious seale, were beginning to turn their atten- 
tion to the great problem which Marconi had so boldly 
attacked, and with such promising initial success; and 
ultimately De Forest and Fessenden established sta- 
tions In which elaborate experimental work has been 
carried on continuovely, Both of these gentlemen 
claim to have succeeded in establishing transoceanic 


communication, and Prof. Fessenden has _ recently 
broken through the reticence that has characterized 
investigation in this field in the past, and has con- 
tributed to the Electrical Review, of London, an article 
in which he gives a very frank statement of the work 
which he has accomplished, and the obstacles which 
must be overcome before it will be possible to estab- 
lish an absolutely reliable service free from interrup- 
tion. The distance between the Fessenden stations at 
Brant Rock, Mass., near Boston, and Machrihanish is 
about 3,008 Mniles, and under favorable conditions 
messages are exchanged without any difficulty. It 
has been found, however, that the ability to send mes- 
Sages varies very greatly, not only on different days, 
but even during different parts of the same day; and 
Prof. Fessenden has found that on certain days the 
signals received were of five hundred times greater 
intensity than other messages sent out under apparent- 
ly similar conditions on other days. From this it fol- 
to make certain of being able to transmit 
messages on any day of the year, the apparatus must 
be built to correspond to the days of least intensity; 
words, a “factor of safety” of at least 500 
adopted. The problem might be attacked, 
either by- providing an increase of sensitiveness in 
the receiving apparatus, or an increase in power at 
the sending station, and in all probability both means 
will be adopted. On the other hand, if an intensity of 
be used which is sufficient to meet the 
may be found that on the days 
when conditions are favorable to transmission, such 
intense signals would be detrimental. Not only might 
they injuriously affect the operation of other stations, 
but even interfere with the station at 
which directed; for Prof. Fessenden has 
noticed during his transatlantic tests what he has 
called an “echo signal,” that is, a signal coming about 
one-fifth of a second later than the main signal; and he 
believes that this second signal reaches the receiving 
station later because it goes the longer way around. 
If transmission of great intensity were used, these 
echo signals might become loud enough to have a 
confusing effect at the receiving station. Transmis- 
sion conditions must be tested frequently in order to 
determine the proper intensity for current ure, for the 
changes in conditions affecting transmission take place 
with some rapidity. 

As for the causes of these rapid changes, it was 
pointed out some time ago by Prof. Fessenden that 
not only is one of the causes to be found in the action 
of sunlight, but that there appear to be in the at- 
mosphere large masses of absorbing material which 
considerably reduce the intensity of the transmission. 
These masses vary in size and in the height above the 
sea level at which they exist. They appear to be 
nearer sea level in the tropics, where long-distance 
transmission is more difficult than in the temperate 
zone, and in some cases the absorption by these masses 
is found to be so great as to leave only about one- 
tenth per cent of the energy of transmission available. 
Another effect of which the cause has yet to be found. 
is that messages at certain times can be transmitted 
more easily in an east and west direction than in one 
north and south; moreover, there are indications that 
diffraction takes place. It is considered that both of 
these effects may be due to the shifting of the position 
of the so-called ab orbing masses, which ‘are supposed 
to be the most serious obstacle to transatlantic trans- 
mission. ’ 
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THE INFLUENCE OF INCREASED BAROMETRIC 
PRESSURE ON THE HUMAN BODY. 

A series of interesting experiments for determin- 
ing the influence of the varying atmospheric pressures 
upon the human system have been carried out by two 
English scientists, Mr. Leonard Hill, F.R.S., and Mr. 
M. Greenwood, Jr., M.R.C.S., under the auspices of 
the Royal Society of Great Britain. These experi- 
ments are of particular importance owing to recent 
extensive engineering works which depend !argely on 
caisson working and deep-sea diving. During the past 
few years numbers of mechanics employed in caisson 
operations have developed symptoms of paralysis of 
the muscles after prolonged immersion in the work- 
ing area at abnormal atmospheric pressure, and to this 
malady the term “caisson disease’ has been applied. 
It was with the object of ascertaining the cause of this 
complaint, and also with the purpose of determining 
the greatest depth at which a diver can work with 
safety, that Messrs. Hill and Greenwood conducted 
their investigations. 

From the results of previous experiments carried 
out by Mr. Hill upon animals, he discovered that 
every 100 cubie centimeters of blood or tissue fluid 
dissolved at body temperature about 1 cubic centimeter 
of nitrogen uader on: atmosphere of air, 2 cubic cen- 
timeters under two atmospheres, and so on. When the 
decompression period is accelerated, the hitrogen is 
set free as bubbles in the capillaries and tissue spaces, 
and by the resultant embolism of some vessel in the 
body, symptoms varying in nature and intensity are 
liable to be produced. The usual working shifts of 





caisson mechanics range from two to four hours, and 
in this time the body fluids of the men become satur- 
ated with nitrogen. : 

Mr. Hill ascertained that no ill effects were exper- 
ienced by animals when exposed to pressures up to 
seven atmospheres, provided a period of 20 minutes 
was allowed to each atmosphere for decompression, 
He thereupon resolved to ascertain personally the ef- 
fects produced upon the human system under varying 
pressures. The apparatus employed by Hill and Green- 
wood consisted of a large steel cylinder of 42.2 cubic 
feet capacity fitted with a mattress, blanket, and pil- 
lows, upon which the subject could recline in a com- 
fortable position. The interior was electrically il- 
lumined, and by means of the telephone and electric 
bell the subject was able to communicate with his com- 
panion outside. A two-cylinder motor-driven pump 
was used for compressing the air, and this was ca- 
pable of raising the air pressure within the cylinder 
to six atmospheres in approximately 40 minutes, 
There were two decompression pipes with taps of 
fine bore, so that the rate of escape could be very 
finely adjusted. In order to avoid any accumulation 
of carbon dioxide gas, a constant ventilation was 
maintained. ‘ 

In one of the tests Mr. Greenwood, upon emerging 
from the chamber, experienced itching in both fore- 
arms, more especially in the right. At first the pains 
were light, but after a lapse of about 20 minutes they 
increased, becoming neuralgic in character. After 
remaining moderately intense for five minutes, they 
graduaily subsided. Later investigations indicated that 
the pains were due to the fact that the subject re- 
mained practically motionless during the period of 
decompression. 

In the course of the investigations pressures rang- 
ing up to 92 pounds were attained. In no instance 
were any severe after-effects experienced. A_ pres- 
sure of 90 pounds is equivalent to a water depth of 
2:0 feet, which is some 90 feet in excess of the safety 
limit fixed by the British Admiralty for divers. It is 
thus evident that an adult may be safely submitted 
to a total barometric pressure of seven atmospheres. 
Even a greater depth than 210 feet might be attained, 
since the limit appears to be fixed by the pressure at 
which the toxic effects of high-tension oxygen become 
an immediate danger. These toxic effects have been 
closely studied by several scientists. When the par- 
tial pressure of oxygen reaches two atmospheres, cor- 
responding to ten atmospheres of air, or a depth of 
350 feet in water, convulsions may occur in animals 
within 20 minutes. It is possible that this limit may 
be extended by diluting the air with nitrogen, but upon 
this point the investigators do not claim to afford any 
testimony. However, the results of their practical ob- 
servations show that the diving depth may be safely in- 
creased up to 210 feet. 

The observers prepared a careful record of the var- 
jous sensations they experienced under pressure. The 
feeling of discomfort in the ears, due to a different 
air pressure on opposite sides of the tympanum, is 
well known. Previous to the experiments Mr. Hill 
had not practised the opening of the Eustachian tubes, 
and the effect of the test was most disturbing. When, 
however, the method of opening these tubes had been 
explained to him, he experienced no further trouble. 
The power of hearing appeared to be much more 
acute when the subject was under pressure. The sig- 
nal of a tap with a spanner upon the outside of the 
cylinder was heard with painful intensity. The change 
in the voice which is so well known among caisson 
workers was well marked during these trials. The 
voice assumed a peculiar nasal and metallic quality, 
and the individual characteristic tones were lost. At 
three atmospheres the power to whisper or whistle 
was almost entirely lost, and this loss of the vibratile 
movements of the tongue and lips was a result due 
probably to the damping effects of the dense air. One 
of the most important results obtained by thes¢ experi- 
ments is the imperative necessity of moving every 
muscle and joint in the body during the period of de- 
compression, and this for the purpose of keeping the 
capillary circulation active in every part. In the brain, 
spinal cord, and abdominal organs, this circulation is 
kept active by the work of the respiratory pump. In 
the limbs, muscles, fat of the back and chest, the 
movement of the blood and lymph back to the heart 
depends mostly on changes -of posture and the ex- 
pressive action of contracting muscles. In one test 
Mr. Greenwood was decompressed from 75 pounds in 
95 minutes, and during this period he flexed and ex- 
tended all the limb joints at frequent intervals, with 
the exception of the knees. A little while after leav- 
ing the chamber no pains or stiffness were felt, except 
in the knees, which had not been exercised. In an- 
other test Mr. Hill was decompressed from five atmo 
spheres in 105 minutes, a pause of five minutes being — 
made at each atmosphere. During the decompression 


the muscles of the limbs and back were regularly ~ 


moved, and the only part of the body which the sub- ‘ 
ject omitted to move and massage was the front of © 
the chest. In the evening of the day of the experi- | 
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ment painful places were felt in this region, and a pe- 
culiar purplish rash appeared. Forty-eight hours after 


the test this rash was still discernible. The opinion 
of the investigators on this point is that the rash was 
attributable to small bubbles embolizing the vessels of 
the subcutaneous fat, while in the case of Mr. Green- 
wood the pain experienced was probably caused by 
small bubbles in the nerve sheaths in the first case, 
and in the knee joint in the second instance. The 
imperative necessity of active movement during de- 
compression is thus shown, and caisson workers should 
be instructed to freely exercise and massage every part 
of the body while undergoing decompression in the 
air lock, . 





THE INDUSTRIAL USES AND VALUE OF ALCOHOL, 
BY HENRY HALE. 


The decision of the government to permit the manu- 
facture and sale of ethyl alcohol free of any tax where 
it is denaturized, or rendered unfit for use as a bev- 
erage by treating it with some suitable denaturant, is 
of the highest importance to this country, owing to the 
effect it will have on so many different industries. 
While the number of plants for the manufacture of al- 
cohol will undoubtedly be greatly increased, its benefit 
in other forms of industry is of far more moment. 

It is need]gss to more than refer to the raw material 
from which alcohol can be produced at such a small 
expense that it can be utilized in place of refined pe- 
troleum and other liquids to a greater advantage. As 
corn is one of the principal materials, a brief refer- 
ence to the quantity of spirits which can be secured 
from this grain may be given. Tests which have been 
made at distilling plants in Illinois show that from one 
bushel of corn no less than five gallons of proof alco- 
hol can be distilled. This means a liquid which is 
from 90 to 95 per cent pure and from 185 to 190 degrees 
proof—a standard which allows it to be utilized in 
nearly every product in which it is required as an in- 
gredient, and which shows it to be superior to gasoline 
and kerosene as a fuel and as an illuminant. Estimat- 
ing the cost of a bushel of corn at 42 cents, the entire 
expense of a gallon of this alcohol is but 10.78 cents, 
for with the modern equipment of a distilling plant 
the cost of mechanical treatment is actually less than 
two cents per gallon. According to recent statistics 
compiled by the government, crude wood alcohol costs 
no less than 40 cents per gallon to manufacture. As 
low-grade molasses from sugar cane is another base 
for the spirit, reliable data have been obtained as to 
the percentage which a given quantity of it will yield. 
The Cuban distilleries extract a gallon of alcohol 
(which is 90 per cent absolute) from two gallons of 
the molasses—molasses of a quality which is brought 
to this country and sold at three cents a gallon. The 
average expense of manufacture, based on this price 
for the raw material, is less than 10 cents. The differ- 
ence between the molasses and corn spirit is that the 
former has an odor which is somewhat disagreeable, 
but it can be utilized as effectively as the other for 
all purposes except in preparation of liquors and medi- 
cines. The low cost of the molasses alcohol is of 
much significance, as this base is similar to the waste 
product obtained in the manufacture of sugar from 
beets. Consequently, it should be an additional incen- 
tive in the expansion of the beet-sugar industry, while 
an opportunity is offered to manufacture alcohol espe- 
cially in Louisiana and Hawaii. 

As is well known, potatoes and fruit are two other 
inexhaustible sources of supply in this country. The 
importance of the potato as an alcohol producer can 
be appreciated when it is known that 20 per cent of 
its substance represents alcohol, and that an acre of 
potatoes yielding $60 bushels will supply over 250 gal- 
lons. At present the aggregate American potato har- 
vest exceeds 200,000,000 bushels, grown practically in 
every part of the United States. Overripe fruit, which 
is now largely a waste product in the various orchard 
districts, can be utilized in the same manner. 

As ethyl alcohol can be employed to greater advan- 
tage than the methyl spirit in nearly every branch of 
Manufacture in which alcohol is an essential, some 
of the products in which it will be utilized extensively 
May be mentioned. They are as follows: 

Aniline colors and dyes; hats (stiff, silk, and straw) ; 
electrical apparatus; transparent soap; furniture; pic- 
ture moldings; burial caskets; cabinet work; passen- 
ger cars; pianos; organs; whips; toys; rattan goods; 
lead pencils; brushes; wagons; boots and shces; 
smokeless powder; fulminate of mercury; brass beds; 
Bas and electric-light fixtures; various kinds of metal 
hardware: incandescent mantles; photographic ma- 
terials; celluloid and other like compounds; sulphuric 
ether and organic chemicals. 

Nearly every one of these represents material ex- 
tensively used in this country as well as in Europe. 
The manufacture of aniline dyes, however, has been 
greatly handicapped for the reason that Germany, per- 
mitting the use of tax-free alcohol, has become the 
Sreat center of the Industry, as the spirit is one of 
the main essentials. At present only 200 barrels of 
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grain alcohol are used yearly for this purpose in the 
United States. In the making of hats about one-half 
gallon of ethyl or methy) spirit is needed to every half 
dozen, which will give an idea of the extent it is used 
in this industry. Its value in finishing woodwork, 
such as furniture and pianos, lies in the fact that it 
is the best solvent for shellac, and is indispensable as 
an ingredient in the preparation of fine varnishes and 
polishes. It is an interesting fact that solutions of 
shellac and alcohol enter largely into the manufacture 
of hats, and are used also as a lacquer for the coat- 
ing of polished metalwork. In modern explosives al- 
cohol is required in such quantities in the preparation 
of fulminates and smokeless powders, that here again 
some of the European nations have had the advantage 
of us, since they have been enabled to secure supplies 
of ammunition at a much smaller cost. Tax-free alco- 
hol is therefore of vital importance to the country 
from a military point of view. Most of our fulminates, 
for example, are made in Canada from American alco- 
hol and returned to the United States to be sold. 

The popularity of illumination by means of the in- 
candescent mantle has caused this device to be made 
literally by the millions. From one plant alone in 
Camden, N. J., come 15,000,000 mantles a year. The 
spirit required by this company is about 50,000 gal- 
lons. In the past it has largely consisted of wood al- 
cohol mixed with cotton especially treated to form a 
coating which protects the mantle while being han- 
died. It is this coating which is “burned off” when the 
mantle is placed upon the fixture for service. In chem- 
ical solutions for photographic work, and for the arti- 
ficial drying of negatives and, prints, grain alcohol 
may be considered invaluabie. Substitutes have been 
employed for it to a large extent in America, but the 
price of such articles in Europe averages considerably 
lower than in this country, owing to the higher grade 
of spirit which can be employed tax-free. As an 
indication of the enormous quantity of inferior 
substitutes utilized in place of ethyl alcohol at 
present, the report of the Commissioner of Inter- 
nal Revenue shows that during 1905 less than 175,- 
000 gallons of ethyl spirits were used by American 
manufacturers of aniline dyes, soap, woodwork, photo- 
graphic material, celluloid, and electrical apparatus. 
Prior to 1862, when the internal revenue law, which 
has been abolished, went into effect, the annual pro- 
duction of this grade of alcohol was 90,000,000 gallons, 
of which a large percentage was consumed in indus- 
tries exclusive of the preparation of beverages. 

Thus far reference has been made only to some of 
the minor ways in which grain alcohol will take the 
place of other fluids when the tax upon it is removed. 
Unquestionably, its importance as a factor in produc- 
ing light, heat, and power is of the greatest magnitude. 
Indeed, it promises to become one of the main elements 
for illumination in the United States, not excluding pe- 
troleum, gas, and the electric lamp, for the light pro- 
duced by it is of a very high quality. We have been 
chiefly familiar with the small taper used in the sick 
chamber, where the expense of buying alcohol at 40 
and 50 cents a pint for this purpose could be met. 
With a flame of intense whitness, almost free from 
odor, the spirit lamp has recommended itself to phy- 
sicians and nurses. To illustrate its advantage over 
kerosene and other forms of illuminating oils, a French 
inventor has perfected a lamp which burns alcohol in 
connection with a Welsbach mantle. The alcohol is 
drawn by means of a wick into the burner, as in the 
example furnished by the ordinary kerosene lamp, by 
means of capillary attraction. In thirty seconds after 
being lighted the light is at its maximum brilliancy, 
unless it is turned down purposely. Tests which have 
been made with this type of lamp resulted in produc- 
ing illumination equal to 25 candle-power for a period 
of 59 hours with a consumption of one gallon of al- 
cohol. This quantity therefore sufficed for 1,475 candle- 
power hours. With the same quantity of kerosene and 
employing the same lamp, the illumination was equal 
to only 783 candle-power hours, the average candle- 
power of the oil light being but nine. Consequently, 
the total illumination furnished by the alcohol was 
nearly double that of the oil. The tests referred to 
were conducted by experts at the Electrical Testing 
Laboratories in New York. They agree with the state- 
ments of Prof. Rousseau, of the University of Belgium, 
that alcohol at 31 cents per gallon fs more economical 
as an illuminant than Kerosene at 15 cents per zal- 
lon, owing to its superior light-producing properties. 
Prof. Rousseau bases his argument on a series of pho- 
tometric tests conducted at Brussels, when it was found 
that denaturized alcohol 90 per cent absolute would 
give this result. It has been shown in laboratory in- 
vestigations that high-grade kerosene contains but 
8,000 heat units per pound, while ethyl alcohol contains 
12,000, thus being 50 per cent more productive of heat. 
As already stated, alcohol has been made from both 
eorn and molasses, at a total cost not exceeding 12 
cents a gallon. According to Prof. Rousseau’s con- 
clusions, a given quantity for lighting and heating 
purposes is equal to at least twice the quantity of 
highly-refined petroleum in the form of kerosene. As 
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recent market quotations for the latter fluid at retail 
are from 15 to 20 cents per gallon, the fact seems to be 
verified beyond question that the spirit is preferable 
to the ofl from the standpoint of economy, aside from 
the fact that it is without offensive odor, is less liable 
to ignition in handling, and gives a far better light or 
fuel where it is designed for cooking and other domes- 
tic purposes, 
(To be continued.) 
a oe 
‘AUTOMOBILE NOTES, 

The Automobile Club of America is planning to con- 
duct an alcohol fuel consumption test next fall. 

Simultaneously with the news that Percy Pierce fin- 
ished the 1,000-mile Herkomer Trophy test with a per- 
fect score for his Pierce “Arrow,” word has been re- 
ceived that the 3,000-mile European circuit endurance 
test in which he is entered has been indefinitely post- 
poned. Mr. Pierce will doubtless return at once to 
America in order to compete for the Glidden Trophy, 
which he was so successful in winning last year. 

In order to test the energy consumption of electric 
carriages under unfavorable conditions, a 100 kilometer 
(62 mile) test run was recently organized in Paris 
over dirty and slippery roads, fog prevailing at the 
time, A number of carriages carrying four passengers, 
and weighing complete over 2 tons, covered the entire 
distance at an average speed of nearly 15 ‘miles an 
hour, and consumed less 160 watt-hours per ton 
mile. The first prize was gainéd by a carriage entered 
by M. Védrine, which 165 watt-hours per ton- 
mile. According to L‘industrie Electrique, the energy 
consumption of this vehicle under ordinary conditions 
is from 110 to 120 watt-hours per ton-mile, 

The leading automobile event of the season js to be 
the Grand Prix, organized by the Automobile Giub of 
France, which will be run on the 26th and 27th of 
June upon a circular route known xcthnalger+ ol shan 
Sarthe, not far from the town of Le 
automobile constructors have been 
forts to surpass the cars which ran 
don Bennett Cup race. As the list 
been we are able to gi 
cars which are to enter the race; ar 
about their ee In the 
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ing devices are used to deaden the pr raul and jumping 
of the cars. The Truffault suspension is uded on some 
of them, and also the new Eds spring damper. On 
the Panhard cars we find the progressive damper of 
Capt. Krebs, while the Renault cars have a liquid 
damper. This year the Mercedes cars use the Truffault 
suspension, and also a Jenatzy damper, which consists 
of a strong rubber band used to check the rebound. 
As to the carbureters, each maker uses his standard 
type, but some improvements have been made this 
year. In general, the wheels are larger than in Ist 
year’s cars. This tends to diminish the wear of 
the tires, seeing that the latter wil] new have a lower 
speed. Most of the cars will have three gear speeds, 
but four will also be used on some of them. As to 
weight, the lightest cars are the Darracg and Gregoire, 
which weigh 1.900 and 1,980 pounts respectively. Most 
of the others are very near the limit of 2,240 pounds. 
The motor power is quite variable, and while the 
Richard-Brasier, Renault, and Gregoire motors have 
from 100 to 110 horse-power, the Itala, for instance, 
has 140 horse-power. With one exception, the chassis 
are built of pressed steel. One of the Gobron cars 
uses a steel chassis. All of this year’s motors haye 
four upright cylinders, and most of them are cast in 
pairs. Only the Bayard-Clement and the Panhard are 
using copper water jackets. The Gobron-Brillié motor 
continues to use a double piston in each cylinder. 
Italy, Germany, and Franee only are represented in the 
race. The Fiat and the new Itala cars will represent 
Italy and the Mercedes Germany. 
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ARTIFICIAL REGULATION OF ATMOSPHERIC HUMIDITY 
AND TEMPERATURE. 

It is surprising that in an age which is remarkable 
for the rapid advance which has been made in sanita- 
tion and in all matters affecting the comfort of the 
individual in his daily life, so comparatively little 
should have been done to control the atmospheric con 
ditions encountered in the various buildings—dwelling 
rooms, offices, factories, and places of amusement—in 
which the greater part of our time is spent As a 
matter of fact, the only serious attempt at such con- 
trol occurs during the winter months, when we raise 
or endeavor to raise, the interior temperature to the 
68 or 70 deg. Fah. which has been found to be the 
most agreeable to the average person. When we have 
raised the temperature to the desired degree, we are 
content to let the equally important question of hu- 
midity take care of itself. Consequently, in steam- 
heated rocms, and particularly in the apartments and 
flats in which the majority of city dwellers now live, 
the atmosphere is dried out to an extent which is an- 
swerable for an untold amount of discomfort and even 
disease. Unfortunately, the average individual, if he be 
warm in winter, is perfectly satisfied; and no doubt it 
is largely the lack of a demand for means to cofftrol the 
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results in spinning mills, it is necessary that both 
the temperature and humidity be held at a certain 
relative proportion, and‘ each at a certain degree. 
Thus, in what is known as the “Bradford spinning,” 
to secure the best results,’ there should be a low tem- 
perature and a low humidity, a fair average for the 
former being 68 deg. Fah., and for the latter a per- 
centage of 58 to 60. The “French spinning,” on the 
other hand, needs a high temperature of 85 deg. Fah. 
and a high relative humidity of 85 per cent. More- 
over, there are many other lines of business whose 
success is largely dependent upon the regulation of 
temperature and humidity, particularly those which 
deal in confectionery, meat, and provisions, where, if 
the conditions be not just right, the goods will melt, 
lose their crispness and freshness, and generally de- 
teriorate in quality. 

Comfortable weather is that in which there is a de- 
sirable relation of humidity to temperature. High 
temperature alone is not necessarily uncomfortable, 
nor high humidity alone. There may be days in the 
fall of the year when, altho. h the relative humidity 
may be 100 per cent, no discomfort is experienced, 
for the reason that the temperature is low. On the 
contrary, in the dry air of the deserts one can endure 
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humidifying apparatus proper, the whole being mount- 
ed upon a hollow base or collecting basin, M, which 
may be carried either upon a pillar set upon the floor, 
or may be suspended by rods from the ceiling of the 
room in which the apparatus is used. Mounted cen- 
trally is a shaft, D, carrying at its upper end an 8- 
inch impulse wheel, A, which is driven by a %-inch 
jet supplied through a pipe, B, at a pressure of 85 
pounds to the square inch. Immediately below the 
impulse wheel is another wheel, C, which is carried 
upon a hollow shaft arranged to turn concentrically 
about the shaft, D, moving in the same direction. This 
movement is effected by the water, which, reacting 
from the buckets of the impulse wheel, strikes the 
blades of the lower wheel, causing it to rotate, as de- 
scribed. At the lower end of the hollow shaft on 
which the wheel, (C, is mounted, is carried a four- 
armed distributer, Z, and the water falling from the 
wheel, C, and flowing down the interior of the casing 
which incloses the mechanism above described, collects 
in the hollow hub of the distributor, and is carried 
thence by centrifugal force out into the four arms, F. 
These are formed with a number of side outlets, which 
enlarge in cross-sectional area from the center to the 
circumference, the openings being so adjusted that 


























This View Shows the Regenerator, Hung from the Ceiling; the Motor for Driving 


the Fan ; the Feed and Return Tanks; the Pump and Connections. 


A 24-INCH AIR REGENERATOR; CAPACITY, 5,000 CUBIC FEET PER MINUTE. 


humidity, or ignorance of the necessity for such con- 
trol, that has prevented the more extended use of the 
devices which have been provided for this very pur- 
pose. 

As for the modifying of temperature and humidity 
in the summer time, the conditions are even worse: 
and it is really remarkable how little serious attempt 
there has been to develop suitable systems for the 
cooling and reduction of the humidity of the in- 
terior of buildings during the hot summer weather. 
This is said with full appreciation of what the in- 
ventor and manufacturer have already done in this 
direction; but attention is drawn to the fact that, in 
view of the enormous amount of discomfort and dis- 
tress endured during the hot and humid waves which 
are continually sweeping over the country, it is sur- 
prising that there should not be a more widely-ex- 
tended effort to bring the heat and humidity in the in- 
terior of buildings down to a point at which life would 
be made comfortable. 

Furthermore, the artificial regulation of atmospheri 
humidity and temperature is a matter of vital concern 
to certain manufacturing interests, and particularly 
to the textile industries. In order to secure the best 





a temperature of well over 100 deg. without experienc- 
ing distressing symptoms. The comfortable weather 
is that in which the humidity relative to the tempera- 
ture is in a certain fixed ratio. 

The machine which is herewith illustrated has been 
designed to regulate artificially the ratio between the 
temperature and the humidity by passing water over 
a large cooling surface over which, at the same 
time, large volumes of air are being drawn. By this 
simple expedient it secures the double effect of cool- 
ing the air and imparting to’ it the moisture of the 
evaporated water. The “Regenerator,” as this ma- 
chine is called, is made by the Regenerated Cold Air 
Company, of 88 Broad Street, Boston, Mass. The 
accompanying illustrations show two sizes of ma- 
chines. The sectional view is taken through an 18- 
inch unit, which is capable of handling 1,250 cubic 
feet of air per minute. The other illustration is of a 
24-inch machine, with a capacity of 5,000 cubic feet 
per minute. 

The 18-inch machine consists of an outer casing 
or covering more or less ornamental in design, 
which incloses inner cylinders arranged concentri- 
cally within it, within which is carried the cooling and 








This Machine Has a Capacity of 1,250 Cubie Feet 


Per Minute. 


SECTIONAL VIEW THROUGH AN 18-INCH AIR REGENERATOR. 


there shall be an even distribution of the water as it 
flows out of the arms. 

Immediately below the distributor {s arranged a 
set of twenty-four galvanized sheet-iron cylinders, 
which are placed concentrically, one within the other. 
The outermost cylinder is 24 inches in diameter, and 
the whole series is supported upon the four-armed 
spider, H. The water flows down over both sides of 
each cylinder, the total amount of wetted surface thus 
afforded being 250 square feet. Immediately below 
this nest of evaporating cylinders, and mounted at 
the base of the shaft, D, which is driven by the im- 
pulse wheel at a speed of 900 revolutions per minute, 
is a fan, J, which serves to create a powerful down 
draft through the evaporating cylinders. 

As the water drains from the base of the cylinders, 
part of it falls past the fan directly onto a hollow 
cone, K, over which it flows, and finally is caught in 
the collecting basin, M. The water which is caught 
upon the blades of the fan, representing about 50 per 
cent of the whole, is thrown against the walls of the 
incasing cylinder and drains down into an annular 
trough, 0, formed in the periphery of a three-armed 
casting, L, which serves to support the bottom bear 
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ing of the center shaft, D. From the annular trough 
the water flows through a number of vertical pipes, 
N, into the collecting basin, M, from which it is con- 
ducted by an outflow pipe. 

The great capacity of this machine, both for cooling 
und humidifying, is due to the large amount of evap- 


orating surface provided in the nest of cylinders, com- 
bined with the large volume of air which is drawn 
through the cylinders by the fan. The air, with its 


temperature raised or lowered and its humidity in- 
creased or decreased, passes out into the room through 
the annular opening between the cylinder and the col- 


lecting basin, as indicated by the arrow. 

The accompanying table gives the results of an hour 
and fifteen minutes’ test conducted for a representa- 
tive of this paper, with the 24-inch machine, which 
forms the subject of one of the engravings. The 
test was conducted in .a machine shop containing 
105,000 cubic feet of air. The generator is sus- 
pended from the roof by rods, which pass through the 
base. The fan is driven by a motor which will be 
seen mounted upon the base, from the bottom of which 
will be seen the water discharge pipe, which leads 
down to connect with one or other of two adjoining 
water tanks. Connecting with each of the tanks is 
a series of feed pipes, provided with the necessary 
valves, etc., and leading to a three-throw circulating 
pump, which will be seen adjoining the tanks. The 
eonnections are so arranged that the water may be 
drawn from one tank, forced over the cooling surfaces 
of the machine, and discharged into the other tank, or 
vice versa. There are also steam pipe connections, 
by which the water in the tanks may be raised to the 
desired degree of temperature. 


TEST OF 24-INCH AIR REGENERATOR. 











Scientific American 


humidity, the feed water had been raised by means of a 
steam jet to 105 deg. The air was taken in from the 
outside of the building at a temperature of 81 deg., and 
drawn over the evaporating surfaces, The test started at 
12:25, and forty-five minutes later the dry thermometer 
inside the room showed 81 deg., and the relative hu- 
midity had risen to 75 per cent. At 1:10 the opera- 
tion of the machine was reversed, and the process of 
cooling and reduction of humidity commenced, the 
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Although the air regenerator is designed primarily 
for cooling the air and reducing humidity, its range 
of application is much wider than its name would in- 
dicate. It is,capable not only of decreasing the hu- 
midity and lowering the temperature in a room, but, 
if desired, as in the case of a room in a textile fac- 
tory, it can increase the humidity and raise the tem- 
perature. Furthermore, it can be used to increase or 
decrease the humidity while maintaining the tempera- 
ture the same. The method of securing these results 
is as follows: When it is predetermined to increase 
the humidity and raise the temperature, the water in 
the feed tank is heated by steam to a certain desired 
temperature. This het water is fed to the machine and 
distributed over the evaporating surface, where its 
heat and vapor are imparted to the air, as the latter is 
drawn through. Conversely, when it is desired to 
decrease the humidity of a room and lower the tem- 
perature, the flow of water is reversed, the cold tank 
being used as the 
feed and the hot 


A CHEMICAL TRICK, 


feed water being passed into the machine at 67 
deg., and the feed of air being drawn from the in- 
terior of the building. Half an hour later, the tem- 
perature inside was 81 deg., the relative humidity had 
fallen to 68 deg., the outside temperature at the time 
being 82 deg., and the relative humidity of the out- 
side air being 74 per cent. 

It should be mentioned in conclusion that inlet air 
ducts are provided in each regenerator, by which the 
air may be fed either directly from the atmosphere or 
taken from the upper strata of air in the room itself. 
The manipulation of these air dampers, the control of 
the temperature of the feed water, and the further 
control of the speed of the fan, render it possible to 
secure a very delicate regulation of the interior at- 
mosphere of any room in which they are installed. 
Furthermore, the introduction of large volumes of pure 
air from the outside, its passage over running water 
where the dust is caught and removed, and its thor- 
ough circulation through the room or building, is in 
itself a potent safeguard to the health of the inmates. 

I ECL EH 

The American Society of Civil Engineers has ad- 
mitted a woman to membership in one of its lower 
grades. 











tank as the re- 
turn. The result- 
ant effect upon 
the air is that its 
moisture is con- 
densed on the 
cold water which 
is flowing over 
the plates, and its 
temperature low- 
ered. 

At the  begin- 
ning of the test 
of one hour and 











A CHEMICAL TRICK, 
BY GUSTAVE MICHAUD, D.#0, 

When we happen to witness a. phendnienén which 
seems to violate natural laws, we are not likely te 
forget its cause if it be explained to us. The follow- 
ing experiment, which I devised for my students, 
helped them to understand as well as to remember 
some chemical data, 

A white cat, made of flexible pasteboard and im- 
prisoned in a glass jar, is shown to the audience. The 
lecturer announces that, without opening the jar or 
even touching it, he will cause the cat to undergo a 
zoological as well as a chemical transformation. He. 
takes the support of the jar, and pushes it forward in 
full view of the students. The change occurs almost 
instantaneously, The cat takes a rich orange color on 
which black transversal. stripes rapidly paint them- 
selves. The cat has become a tiger. 

The whole transformation is produced by emanations 
of hydrogen sulphide, which is generated in the jar 
itself without any visible apparatus. The cat has been 
previously coated with a solutign of chloride of anti- 
mony wherever the orange hué was to be produced, 
and with a solution of basic acetate of lead wherever 
the black stripes were to appear. Both solutions are 
colorless. Aiter the coated cat has been introduced in 
his glass cage, a small piece of pasteboard is placed 
under the wooden support so as slightly to iicline the 
jar forward. A few decigrammes of pulverisad sulph- 
ide of iron folded in a piece of blotting paper are de- 
posited behind the cat, on the elevated side of the 
bottom of the jar. Two or three cubic centimeters of 
diluted sulphuric acid are dropped with a pipette on 
the opposite side. When the performer wishes the 
transformation to take place, he takes the wooden sup- 
port and pushes it forward as if he wanted to enuble 
everybody to see better what is going to happen. By 
so doing he suppresses the slight inclination which 
kept the iron sulphide beyond the reach of the sul- 
phuric acid. The gas is evolved, and the formation of 
the orange sulphide of antimony and black sulphide 
of lead takes place in a few seconds, 
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THE ART OF INVENTING, 
BY EDWIN J, PRINDLA, OF THE NEW TORK BAR, 

It seems to be popularly believed that the. inventor 
must be born to his work, and that such people are 
born only occasionally. This is true, to a certain ex- 
tent, but I am convinced there are many. people. who, 
without suspecting it, have latent inventive. abilities, 
which could .be put to work if’ ‘only kuew how to 
go about it. The large percentage of inventors i this 
country compared with all other countries, shows that 
the inventive faculty is one which can ‘be cultivated 
to some extent. The difference in ingenuity is not 
wholly a matter of race, for substantially‘ the same 
blood exists in some other countries, but it is the en- 
couragement of our patent laws that has stimulated 
the cultivation of this faculty. 

The popular idea seems to be that an invention is 
produced by its inventor at a single effort of the im- 
agination. It is, undoubtedly, true that every inven- 
tor must have some imagination or creatjve faculty, 
but, as I shall seek to show, this faculty may be great- 
ly assisted by method. While reasoning does not con- 
stitute the whole of an inventive act, it can, se to 
speak, clear the way and render the inventive act 

easier of accom- 
.° (plishment. 
i> 2 In the ‘making 
/» ‘of ‘all inventions 
& which do not con- 
sist in the diacov- 
ery of the adap 

.tability of some 
means to an end 
not intentionally 
being sought af- 
ter, the first step 
is the selection of 
a problem. The 
inventor should 
first make certain 
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fifteeen minutes, 
above referred to, 
the dry-bulb ther- 
Mometer, placed 
about 50 feet dis- 
tant from the ma- 
chine, showed a 
temperature in- 
side the room of 
78 deg.; the rela- 
tive humidity 
was 57 per cent; 
and the outside 
temperature was 
81 deg. As the 
first half of the 
test was designed 
to increase the Fig. 5. 
temperature and 











Fig. 7. ‘ 


HOW THE CORD ENOTTER OF THE SELF-BINDING HARVESTER WAS INVENTED. 


that the problem 
is based upon a 
real need: Much 
time and money 
ip sometimes 
spent in an effort 
to inyent some- 
thing that is not 
really needed. 
What already ex- 
ists is good 
enough or is so 
good that no addi- 
tional cost or 
complication 
would justify any- 
thing better. The 
Fig. 6. new invention 
might be objec 
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tionable because it would involve counter disad- 
vantages more important than its own advantages, so 
that a really desirable object is the first thing to be 
sure of. 

Having selected a problem, the next step should be 
a thorough analysis of the old situation, getting at the 
reasons for the faults which exist, and in fact discov 


ering the presence of faulta which are not obvious to 
others, because of the tendency to believe that what 
ever is, is right 


Then the qualities of the material, and the laws of 


action under which one must operate should be ex 
haustively considered. It should be considered wheth- 
er these laws are really or only apparently inflexible. 
It should be carefully considered whether further im- 
provement is possible in the same direction, and such 
consideration will often suggest the direction in which 


further improvement must go, if a change of direction 
is necessary. Sometimes the only possible improve- 
ment is in an opposite direction. A glance at the ac- 
counts of how James Watt invented the condensing 


steam-engine will show what a large part profound 
study of the old engine and of the laws of steam 
played in his invention, and how strongly they sug- 
gested the directions of the solutions of his difficulties. 

We now come to the constructive part of inventing, 


in order to illustrate which, I will seek to explain how 
several inventions were, or could have been, produced. 

The way in which the first automatic steam engine 
was produced was undoubtedly this—and it shows how 
comparatively easily a really great invention may 
sometimes be made. It was the duty of Humphrey 
Potter, a boy, to turn a stop-cock to let the steam into 
the cylinder and one to let in water to condense it at 
certain periods of each stroke of the engine, and if 
this were not done at the right time, the engine would 
stop. He noticed that these movements of the stop- 
cock handles took place in unison with the movements 
of certain portions of the beam of the engine. He 
simply connected the valve handles with the proper 
portions of the beam by strings, and the engine be- 
came automatic—-a most eventful result. 

A most interesting example of the evolution of an 
invention is that of the cord-knotter of the self-bind- 
ing harvester. The problem here was to devise a 
mechanism which would take the place of the human 
hands in tying a knot in a cord whose ends had me- 
chanically been brought together around a bundle of 
grain. 

The first step was to select the knot which could be 
tied by the simplest motions. The knot which the in- 
ventor selected is that shown in Fig. 1, and is a form 
of bow-knot. 

The problem was to find how this knot could be 
tied with the smallest number of fingers, making the 
smaliest number of simple movements. As anyone 
would ordinarily tie even this simple knot, the move- 
ments would be so numerous and complex as to seem 
impossible of performance by mechanism. The in- 
ventor, by study of his problem, found that this knot 
could be tied by the use of only two fingers of one 
hand, and by very simple movements. The knot will 
best be understood by following the motions of these 
fingers in tying the knot. Using the first and second 
fingers of the right hand, they are first swept out- 
ward and backward in a circular path against the two 
strands of the cord to be tied, as shown in Fig. 2. 

The fingers continue in their circular motion back- 
ward, so that the strands of the cord are wrappéd 
around these fingers, as shown in Fig. 3. 

Continuing their circular motion, the fingers ap- 
proach the strands of the cord between the twisted 
portion and a part of the machine which holds the 
ends of the cord, and the fingers spread apart as shown 
in Fig. 4, so that they can pass over and grasp the 
strands thus approached; as shown in Fig. 5. The 
fingers then draw back through the loop which has 
been formed about them, the fingers holding the 
grasped portion of the strands, as shown in Fig. 6. 

The knot is finished by the completion of the re- 


tracting movement of the fingers through the loop, 
thus forming the bow of the knot as shown in Fig. 7. 

The inventor found that one finger could have a 
purely rotary movement, as if it were fixed on the 


arm and unable to move independently of the arm, and 
the movement being as if the arm rotated like a shaft, 
but the second finger must be further capable of mov- 
ing toward and from the first finger to perform the 
opening movement of Fig. 4, and the closing move- 
ment of Fig. 5, by which it grasps the cord. The in- 
ventor accordingly, from his exhaustive analysis of 
his problem, and his invention or discovery of the 
proper finger motions, had further only to devise the 
very simple mechanical device illustrated in Fig. 8 to 
replace his fingers. 

The index finger of the hand is represented by the 
finger 8, which is integral with the shaft V. The sec- 
ond finger of the hand is represented by the finger, U, 
which is*pivoted to the first finger by the pin, s. The 
graspipg movement of the finger, U, is accomplished 
by a spring, V’, bearing on the shank, U’, and its open: 
ing movement is caused by the travel of an anti-fric- 
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tion roll, U”, on the rear end of the pivoted finger, 
over a cam, V”, on the bearing of the shaft. The shaft 
is rotated by the turning of a bevel pinion, W, on the 
shaft through the action of an intermittent gear. The 
necessity of drawing thé fingers backward to accom- 
plish the movement between Figs. 5 and 7 was avoided 


by causing the tied bundle to have a motion away 
from the fingers as it is expelled from the machine, 
the relative motion between the fingers and the knot 


being the same as if the fingers drew back. 

Thus the accomplishment of a seemingly almost im- 
possible function was rendered mechanically simple 
by an evolution from the human hand, after an ex- 
haustive and ingenious analysis of the conditions in- 
volved. 

It will be seen from the example I have given that 
the constructive part of inventing consists of evolu- 
tion, and it is the association of previously known 
elements in new relations (using the term elements in 
its broadest sense). The results of such new associa- 
tion may, themselves, be treated as elements of the 
next stage of development, but in the last analysis 
nothing is invented or created absolutely out of noth- 
ing. 

It must also be apparent, that pure reason and 
method, while not taking the place of the inventive 
faculty, can clear the way for the exercise of that 
faculty and very greatly reduce the demands upon it. 

Where it is desired to make a broadly new invention 
on fundamentally different lines from those before— 
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Fig. 8. 
THE MECHANICAL FINGERS OF THE CORD KNOTTER. 


having first studied the art to find the results needed, 
the qualities of the material or other absolutely con- 
trolling conditions should be exhaustively considered; 
but at the time of making the inventive effort, the 
details should be dismissed from the mind of how re- 
sults already obtained in the art were gotten. One 
should endeavor to conceive how he would accomplish 
the desired result if he were attempting the problem 
before any one else had ever solved it. In other words, 
he should endeavor to provide himself with the idea 
elements on which the imagination will operate, but 
to dismiss from his mind as much as possible the old 
ways in which these elements have been associated, 
and thus leave his imagination free to associate them 
in original and, as to be hoped, better relations than 
before. He should invent all the means he can pos- 
sibly invent to accomplish the desired result, and 
should then, before experimenting, go to the art to see 
whether or not these means have before been invented. 
He would probably find that some of the elements, at 
least, have been better worked out than he has worked 
them out. Of course, mechanical dictionaries, and 
other sources of mechanical elements and movements 
will be found useful in arriving at means for accom- 
plishing certain of the motions, if the invention be a 
machine. Many important inventions have been made 
by persons whose occupation is wholly disconnected 
with the art in which they are inventing, because 
their minds were not prejudiced by what had already 
been done. While such an effort is likely to possess 
more originality than that on the part of a person in 
the art, there is, of course, less probability of its being 
thoroughly practical. The mind well stored with the 
old ways of solving the problem will be less likely to 
repeat any of the mistakes of the earlier inventors, 





JuNE 22, 1906. 


but it will also not be as apt to strike out on dis- 
tinctly original lines. It is so full, already, of the 
old forms of association of the elements as to be less 
likely to think of associating them in broadly new 
relations. 

Nothing should be considered impossible until it has 
been conclusively worked out or tried by experiments 
which leave no room for doubt. It is no sufficient 
reason for believing a thing won’t work because im- 
memorial tradition, or those skilled in the art, say it 
will not work. 

In inventing a machine to operate upon any given 
material, the logical way is to work from the tool to 
the power. The tool or tools should first be invented, 
and the motions determined which are to be given to 
them. The proper gearing or parts to produce from 
the power each motion for each tool should then be 
invented. It should then be considered if parts of 
each train of gearing cannot be combined, so as to 
make one part do the work of a part in each train; in 
short, to reduce the machine to its lowest terms. Oc- 
casionally a mechanism will be invented which is ex- 
ceedingly ingenious, but which it is afterward seen 
how to simplify, greatly at the expense of its ap- 
parent ingenuity. This simplification will be at the 
sacrifice of the pride of the inventor, but such consid- 
erations as cheapness, durability, and certainty of 
action leave no choice in the matter. It will some- 
times be found that a single part can be made to 
actuate several parts, by the interposition of elements 
which reverse the motion taken from such part, or 
which take only a component of the motion of such 
part, or the resultant of the motion of such part and 
some other part. Where a machine involves the 
conjoint action of several forces, it can be more thor- 
oughly studied, if it is found there are positions of 
the machine in which one force or motion only is 
in operation, the effect of the others in such position 
being eliminated, and thus the elements making up 
the resultant effect can be intelligently controlled. 

The drawing board can be made a great source of 
economy in producing inventions. If the three prin- 
cipal views of all the essentially different positions 
of the parts of a machine are drawn, it will often be 
found that defects will be brought to light which 
would not ctherwise have been observed until the 
machine was put into the metal. 

It is desirable to see the whole invention clearly in 
the mind before beginning to draw, but if that cannot 
be done, it is often of great assistance to draw what 
can be seen, and the clearer perception given by the 
study of the parts already drawn, assists the mind in 
the conception of the remaining parts.—Abstract of a 
paper read before the American Institute of Electrical 
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Start of the Wellman Polar Airship Expedition from 
Paris, 

On Friday, the 15th instant, Walter Wellman, the 
intrepid explorer who is about to attempt the 1,200- 
mile journey from Tromsoe, Norway, to the North Pole 
and back in the largest dirigible balloon that has ever 
been built, started from Paris. A special freight train 
was employed to transport the airship, its appurten- 
ances, and supplies to Norway. Mr. Wellman will be 
accompanied on his journey of exploration by an ap- 
pointee of the United States Weather Bureau, an 
expert aeronaut, and a mechanic. Notwithstanding 
that a recent test of the two motors of the airship 
is said to have shown the development of 100 horse- 
power as against the 75 contracted for, Wellman ex- 
pressed himself as much better satisfied with the bal- 
loon part of his airship than with its mechanical feat- 
ures. He expects to get the latter perfected, however, 
and to make a number of trial tests before starting on 
the actual journey about the first of August. In case 
of an accident to the airship, the explorers expect to 
make their way back over the ice on sledges drawn by 
the motor ski-supported bicycle illustrated in our last 
issue. 
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The principal producing centers of coke in Germany 
are on the Ruhr, on the Sorre, at Aix-la-Chapelle, in 
Silesia, in the environs of Obernkirchen, and near 
Zwickau in Saxony. The basin of the Ruhr produces, 
according to the German statistics, about 65,000,000 
tons of coal and about 11,000,000 tons of coke annually. 
This is the firmest of the German cokes and the most 
valuable with reference to its chemical constitution. 
The following figures are compiled from late sources 
and show that Germany is at the head of the Euro 
pean countries in this branch of industry, and is second 
only to the United States: 

Germany, 14,004 tons; Great Britain, 10,000; Bel- 
gium, 2,048; Russia, 2,000; France, 1,850; Austria-Hun- 
gary, 1,300; Spain, 405; Sweden, 60; Denmark, 19; 
Italy, 18. Total for Europe, 31,704 tons. 

United States, 23,039 (this figure is not the latest re 
turn, but will answer for comparison); Canada, 342; 
Japan, 70; Australia, 127; add Europe, 31,704. Total 
for the entire world, 55,282 tons.—Revue des Eclair- 
ages. 
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A ONE-HUNDRED-TON DERRICK CRANE FOR FITTING 


OUT VESSELS, 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC aMERICAN. 
An interesting electric crane of the derrick type is 
now in operation at the Greenock dockyards of the 


Scott Shipbuilding and Engineering Company, on the 
River Clyde, for facilitating and expediting fitting-out 
operations on large vessels. The crane has been de- 
signed and constructed by Messrs. George Russell & 
Co., of Motherwell near Glasgow, to whose courtesy we 


are indebted for the accompanying Illustration. The- 


crane is erected on the west bank of a new fitting-out 
basin that has recently been completed. Owing to the 
design of the crane, it has been possible to place its 
center extremely close to the edge of the quay wall. 
As will be observed from the illustration, the crane 
itself is carried on three masonry pedestals or piers, 
the advantage accruing from which is that it is possible 
to get clearance for the sides of vessels. The piers 


supporting the center mast and diagonal legs are con- 
tinued to a height of twenty-five feet above the level 
of the quay. The piers are built upon concrete foun- 
dations of a great depth. In the case of the 


pedestal carrying the vertical mast of the crane, the 
center of the pier is only seven feet from the edge of 
the quay. This enables the crane to deal with its max- 
imum load of one hundred tons at an effective reach 
of sixty-three feet from the edge of the quay. 

The mast of the crane is built up of steel plates and 
angles well braced together, and connected at the bot- 
tom by a massive steel box girder, which transmits 
the vertical pressure to the center pin. This vertical 
pressure is distributed over the surface of the concrete 
by a large base, which insures the imposition of a 


small pressure on each square foot of concrete. At the 
top of the mast is a heavy forged steel post, in which 
the upper end of the mast terminates, and to which 


also the diagona) 
legs are fixed by 
means of trun- 
nion rings. To 
overcome the lia- 
bility of bending 
stresses upon the 
diagonal stays, 
the connecting ar- 
rangement at this 
upper end is such 
that the center 
line of each diag- 
onal _ intersects 
the center line of 
the mast. To the 
concrete base is 
bolted a heavy 
steel plate, which 
carries the cast- 
steel slewing rim 
of the crane, and 
also a_ cast-steel 
socket in which 
the center pin is 


fitted. * Forward Driving Wheel Blown Away; Bar Frame Broken; and One Section of Barrel Entirely Destroyed. 
DISRUPTIVE FORCE OF A LOCOMOTIVE BOILER EXPLOSION, 


The tapered 
diagonal legs are 
connected at their bases with the central pier by hori- 
zontal stays built of steel plate’ and angles. In order 
to resist any compressive strains to which they might 
be subjected, they are stiffened by a lattice construc- 
tion. The diagonal legs rise at an angle of forty-five 
degrees, while the base horizontal girders similarly 
form an angle of forty-five degrees with the edge of 
the wharf in the ground plan, thereby leaving ample 
Space on either side of the crane for the accommoda- 
tion of material. The railroad tracks are laid parallel 
with the edge of the wharf. 

The electrical equipment comprises four motors and 
gearing. For derricking the jib, there is one motor 
of fifty horse-power running at 290 revolutions per 
Minute; one of similar horse-power for the main pur- 
chase hoisting, and two of thirty-five brake horse- 
power for light purchase hoisting and slewing respec- 
tively, representing an aggregate of 170 brake horse- 
power. Each motor and its attendant gearing are in- 
dependent, and all are controlled from a cabin carried 
on the side of the mast at a height of fifty-six feet 
above the level of the quay, so that the operator has 
a clear and uninterrupted view of the whole field of 
Operations. The equipment in the cabin comprises 
the main switchboard and four controllers, as well 
as the hand wheels for applying the auxiliary braking 
arrangements. Each motion is fitted with automatic 
electric brakes, and for the hoisting and derricking 
Sears powerful hand brakes are provided. All the 
main spur wheels are of cast steel, while the smaller 
Wheels and pinions have machine-cut teeth. In the 
cases of the slewing and derricking gearing the worm- 
Wheels are of gun metal, with the worms of forged 
steel. The main barrels for hoisting and derricking 
are of seven foot diameter, right and left screw grooved 
in the lathe. The design of these barrels constitutes 
@ importa_* feature, since the spur gears are placed 
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in the center of the barrels, with the two sections of 
the barrel on either side grooved right and left hand, 
so that the ropes can coil on both ends simultaneously, 
thereby dividing the stresses equally between the two 
sides of the mast. Four hundred feet of cable can be 
wound on each section. 

In order to clear the gunwales of a vesse] when 
the crane is working at its maximum radius of seventy 
feet, there is allowed a clear height of thirty-five feet 
between the edge of the wharf and the under side of 
the 4ib. The main hoisting block has a vertical range 
of one hundred feet, and the load is carried on eight 
parts of rope, thereby giving a duplicate quadruple 
purchase. The load-carrying device is ingenious. 
There is a cylinder containing oil on which the load 
is carried, and the latter is able to revolve with very 
little resistance by means of a lifting ring with a pis- 
ton at its upper end. In order to overcome oil leaking 
from the cylinder, which is made of steel, there is a 
gun-metal liner three-eighths inch in thickness. 

The crane has been tested to one hundred and twenty 
tons with complete success, though the maximum 
working load is one hundred tons at any radius be- 
tween a maximum of seventy feet and twenty-five feet, 
at a lifting speed of five feet per minute. Ninety tons 
can be raised at seventy-five-foot, eighty tons at eighty- 
foot, seventy tons at eighty-five-foot, and sixty tons at 
ninety-foot radii. With loads from ten to fifty tons the 
lifting speed is ten feet per minute, and for loads less 
than ten tons, forty feet per minute. With the inde- 
pendent light purchase gear a weight of ten tons can 
be lifted at any radius up to one hundred feet. The 
slewing speed with the full load of one hundred tons 
is one hundred feet per minute. 

With this appliance the operations of fitting out a 
vessel can be expeditiously carried out. The radius 
of the crane enables the whole beam of the ship to be 





commanded; and for lifting and lowering into position 
the heavier sections of the vessel's machinery instal- 
lations, it has proved to be especially advantageous. 


The Current Supplement, 

The current SurrLeMENT, No. 1590, is opened with 
an illustrated article on the rotary converter sub-sta- 
. tions of the Long Island Railroad. A very practical 
article is that on Tinning. Mr. J. E. Thornycroft con- 
cludes his articles on gas-engines for ship propulsion. 
The second installment on “Canals, Ancient and Mod- 
ern,” is published. Mr. Nelson P. Hulst concludes his 
treatise on the Metals in Human Progress. Some sta- 
_tistics are published on the foreign commerce of the 
United States. Mr. Robert Grimshaw writes instruc- 
tively on Gypsum, a much-misunderstood material. 
Some devices for determining the energy losses in 
sheets of iron are described by Dr. Alfred Gradenwitz. 
Perhaps the most important paper in the current Sup- 
PLEMENT is that by Marconi on the control of the di- 
rection of electric waves. The paper relates to results 
observed when, for the usual vertical antenna em- 
ployed as receiver or absorber in a wireless telegraph 
station, there is substituted a straight, horizonta! con- 
ductor placed at a comparatively small distance above 
the surface of the ground or water. Major Ormond 
M. Lissak’s paper on Primers and Fuzes for Cannon 
is concluded. The preliminary report of the State 
Earthquake Investigation Commission is presented. 

Since 1898 there have been completed for the French 
navy thirteen armored cruisers, which may be divided 
into five types: Three units of 7,700 tons, three of 
9,500 tons, five of 10,000 tons, one of 11,300 tons, and 
one of 12,600 tons. In addition to these, there are 
under construction three additional cruisers of 12,500 
tons, and three of 13,600 tons. 








A LOCOMOTIVE BOILER EXPLOSION. 

It is seldom surely that the ubiquitous camera has 
recorded a more picturesque view of an exploded loco- 
motive boiler than that shown in the accompanying il- 
lustration. The accident happened at the town of Dale- 
ville, Ark., on a road known as the Ultima Thile, Arka- 
delphia and Mississippi Railroad. The engine had 
been in the shop undergoing repairs, which had just 
been completed. After washing out the boiler, sufficient 
steam was raised to run the engine out of the shop and 
over the cinder pit, where the explosion occurred. The 
injectors on both sides had just been tested and found 
in good condition, and by the use of the blower the 
steam had been raised to the desired pressure of about 
145 pounds to the square inch, when the boiler gave 
way. We are indebted for the photograph to Mr. A. A. 
Peters, master mechanic of the A. 8S. W. RB. R., of Gur- 
don, Ark., who informs us that it was impossible to 
dgtermine the age of the boiler, the name and number 
plate both having been removed. It was built of %-inch 
iron, and the seam on the bottom of the barrel was 
reinforced with an additional %-inch sheet, making 
with the covering strip a total thickness of 1% inches. 
The explosion tore the sheet off through the line of 
the rivet holes, tearing into the connection sheet near 
the firebox. The barrel was entirely carried away be- 
tween the firebox and the front rings of the boiler. 
Twenty of the flues collapsed, and were split open as 

a 


though they had been cut through with a chisel, for 2 
length of from 10 to 24 inches, The front flue sheet 
was broken in pieces and the nozzle and front end 
were blown entirely away. At the time of the decl- 
dent a man was oiling the driving box of the front 
right-hand driver. The explosion tore the frame apart 


at this point, blew this driving wheel off its axle — 
entirely away from the engine, and, of course, k 
the oiler. Subsequently te the accident, Mr, Peters; 


who wag called in 
to vestigate, 
and, 0 


been carrying 145 
to 150 pounds pre- 
vious te its visit 
to the shops. One 
fact to be noted 
was that some 
time previously a 
pew firebox had 
been put. in the 
boiler, and there 
was a samaller 
number of flue 
holes in the fire 
box flue sheet 
than in the front 
flue sheet. These 
' surplus holes were 
closed with pocket-flues, nearly all of which blew out 
of the sheet at the time of the explosion, and crashed 
into different places in the machine shop. Some idea 
of the enormous energy of the explosion is given by 
the fact that these pocket flues had been rolled into 
the flue sheet and beaded. 

As to the cause of the disaster, we can only suggest 
that in putting on the reinforcing strip along the bot- 
tom seam of the barrel, fresh rivet holes may have 
been drilled intermediate of those already there, and 
the available sectional area along the seam so greatly 
reduced, that it was actually weaker rather than 
stronger for the third plate. The fact that the sheet 
parted, in spite of its total thickness of 1% inches, 
along the line of the rivet holes, would seem to sug- 
gest this as the cause of the disaster. 








The Armameni of the “Dreadnought, af 


As a result of prolonged trials and experiments by 
the British Admiralty, it has been decided that the 
main armament of the “Dreadnought,” which is rap- 
idly approaching completion, is to comprise ten of the 
new 12-inch Mark X wire-wound, breech-loading, quick- 
firing guns. The weapon is the most powerful that 

“nas yet been designed for naval purposes. It is 45 
calibers and weighs 58 tons, The weight of the pro- 
jectile is still, however, the game as in the former 
weapon, that is, 850 pounds, but its penetration is. much 
greater, being through 51 inches of wrought iron at 
the muzzle, while its velocity is 2,900 foot-seconds, 
The powder charge wil! be 326 pounds of modified cor- 
dite. The firing capacity of this weapon is two rounds 
per minute. The “Dreadnought” will be ready for 
steam and gunnery trials im October, by which time 
construction will have occupied a little more than one 
year. 
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FRENCH CANDLE 
MAKING. 

BY Jat Ques BOY Ek. 

The tallows, oils 
and other fatty 
substances frow 
which common 
candies are made 
are mixtures of a 
solid fat, stearine, 
with a liquid fat, 
or oil, oleine, 
Most of the defects 
of the old-fashion- 
ed tallow candle 
are due to the lat- 
ter ingredient, the 
elimination of 
which results in 
the production of a 
stearine candle, 
which does not 


run and “gutter 
in burning 01 
grease everything 
that it touches. 
The problem of 
producing stear- 
ine candles, first 
broached by 
Braconnot, was 
solved theoreti- 
cally by the cele- 
brated Chevreul 
and practically 
by Milly and Dr. 
Motard, who suc- 
ceeded in  over- 
coming the tech 
nical difficulties 
and laying the 
foundation of the 
new industry. In 
particular, they 
substituted lime 
for soda in the 
process of saponification and employed boric 
acid in the preparation of the wicks, a treat- 
ment which is essential to satisfactory com- 
bustion. Since their time the various op- 
erations of the manufacture have been lit- 
tle changed except by the introduction of 
some mechanical improvements 

The first process is the sapenification of 
the fats, which is effected in closed vessels, 
unger pressure, a condition which reduces 
the proportion of lime required for precipi- 
tation to two or three per cent. A cylindri- 
cal copper boiler is filled with about 4,000 
kilogrammes (4 tons) of tallow or oil and 
2,000 liters (5560 gallons) of water in which 
120 kilogrammes (264 pounds) of lime have 
been slaked. Steam at a pressure of eight 
atmospheres is then introduced and the di- 
gestion is continued for four hours. When 
the contents of the vessel have cooled to 
130 deg. C. (266 deg. F.) they are drawn off 
in two successive portions, one consisting of 
the fatty acids resulting from the action of 
the steam on the fats, and the other of 
glycerine and water, holding in suspension 
the lime soap which, when decomposed by 
sulphuric acid, yields an additional quan- 
tity of fatty acid The mixture of fatty 
acids, when freed from glycerine, consists 
of solid stearic and palmitic acids and liquid 


Fig. 5.—Rolling Wax Candles. 
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Fig. 1.—Molding Stearine Candles. 


Fig. 2.—Mixing Colors with Stearine. 


oleic acid. (The 
“stearine” of com- 
merce is a mixture 
of stearic and 
palmitic acids.) 
The mixture of the 
three fatty acids is 
treated with sulph- 
uric acid, washed 
with steam, dis- 
tilled and run into 
iron pans where it 
solidifies in thin 
cakes. These 
cakes, wrapped in 
haircloth, are first 
pressed cold and 
then pressed again 
between cast-iron 
plates heated by 
steam to 35 or 40 
deg. C. (95 to 104 
deg. F.). In these 


Fig. 4.—Making “Cellar Rats” or Long Wax Tapers. operations the oleic 


Fig. 8.—Reeling Wax Tapers. 
THE MANUFACTURE OF CANDLES IN FRANCE. 


Fig. 7.—Cupping, Labeling and Packing Night Lights. 


acid is forced out through the filtering cloth 
leaving the “stearine’” behind as a white 
solid, and brittle mass. 

The wick of the stearine candle is com- 
posed of three cotton strands braided to- 
gether. One of the strands is twisted more 
tightly than the others, the result being that 
the end of the wick, as it burns, bends to 
one side and reaches the outer or oxidizing 
part of the flame. This bending is increas- 
ed by the weight of the little glassy beads 
of fusible borates which, formed by combina- 
tion of the ash with the boric acid in which 
the wick has been soaked, appear successive- 
ly on the end of the wick and drop into the 
pool of melted stearine. By these devices 
both ash and carbon are disposed of and 
the candle needs little snuffing. 

The stearine is melted in basins heated 
by steam from which it is dipped with 
spouted pails and poured into the molding 
machine. This consists of a double row of 
slightly-tapering tubes, in the axis of each 
ef which a wick is kept taut by a pin above 
andl a reel below. When the stearine hag; 
hardened the attendant opens the top of, 
the machine, raises the row of molds with 
the aid of a train of wheelwork, passes & 
knife under it to cut the wicks, and re 


moves the candles from the molds, The — 
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cal are then trimmed to uniform length by a 
small and swiftly-moving circular saw and carried by 
an endless chain to rotating brushes which clean and 


polish them. After receiving the mark of the factory 
from a moderately-heated silver die they go to the 
packing room, where girls wrap them in peper and put 
them into boxes. Colored candles are made by the 
same process except that the desired color is mixed 
with the melted stearine, in steam-heated vessels, be- 
fore molding. 

Most French candlemakers manufacture, in addition 
to stearine candles, wax candles, night-lights and 
paraffined paper. 

Wax, like tallow, has been used for illumination 
for centuries, but nowadays the high price of wax has 
abolished the use of wax candles in France, 
the ceremonies of the Roman Catholic 


almost 
except in 
Church. 
In the manufacture of wax candles the wax is first 
bleached by spreading it in a thin layer on canvas 
and exposing it to the sun for several days. By re- 
peating this process a second time a sufficient degree 
of whiteness is obtained. As no satisfactory method 
of preventing the adherence of wax to the mold has 
yet been devised, wax candles are still made in the 
old way, by pouring the melted wax on the wicks. 
The wicks are attached to a horizontal hoop suspended 
from the ceiling over a steam-heated basin of melted 
wax. The candle maker, with a dipper, pours a little 
wax over each wick in succession, repeating the opera- 
tion until the candles have attained the desired thick- 
ness and testing their diameters, from time to time, 
by passing an iron or copper ring over them. When 
all the candles exactly fit the ring they are taken down, 
softened by plunging into warm water and rolled 
under a board on a table in order to make them truly 


Fig. 9.—Making Small Wax Candles by Pouring, 


is turned slowly by hand. The operation is repeated 
two or three times, the size of the hole through which 
the cord passes being increased each time. When the 
waxed cord has attained the required size it is wound 


Fig. 10.—Preparation of Paraffined Paper. 


cylindrical. In the 
bottom of each 
candle a little hole 
is made, with a 
wooden point, to 
facilitate its attach- 
ment to the chande- 
lier. 

In the . manufac- 
ture of wax matches 
and the long and 
slender tapers which 
are known as “rats 
de cave” (“cellar 
rats’) the method 
introduced into 
France by Pierre 
Blesmiare in the 
middle of the seven- 
teenth century is 
still in use. One of 
the accompanying 
photographs illus 
trates the method 
as it is practised to- 
day in the Carriére 
factory, at Bourg-la- 
Reine, near Paris. 
The cords of which 
the wick is compos- 
ed pass into a basin 
of melted wax heat- 
ed by a small fur- 
nace, from which 
they are drawn 
through a_perforat- 
ed plate to a large 
wooden drum which 


on large reels in skeins of 400 or 500 meters (about 
1,500 feet) which are boxed and shipped to wholesalers. 
It is also furnished in lengths of from 3 to 10 meters 


(10 to 33 feet) folded as often as may be required for . 


convenient packing. These tapers are now used 
chiefly by wine merchants, and by sextons in lighting 
church candles, : 

The very short and thick candies called veilleuses, 
or night candles, are composed of a mixture of wax 
and stearine. The molding machine, shown in one 
of the photographs, differs considerably from the ap- 
paratus used for ordinary candies, although the prin- 
ciple of the operation is unchanged. After the litcde 
candles have cooled the attendant removes them from 
the molds and conveys them to women who put them 
into tin cups which prevent the escape of melted wax 
during combustion, and pass them to other women 
who label and pack them. 

Paraffined paper is made simply by drawing long 
rolls of paper, by means of a series of cylinders, 
through a steam-heated trough containing a solution 
of paraffine and stearic acid, and thence to a large 
wooden cylinder on which it is rolled, 


— 


It is reported that an engineering firm at Pittsburg 
has patented a new type of universa) plate miil. The 
mil! will be driven by an electric motor of 6,000 to 
8,000 horse-power capacity, this, it is said, being the 
firet time that a mill. of this character and size has 
been electrically driven, 


Fig. 6.—-Molding “Carriere Veilleuses” or Night Lights. 


THE MANUFACTURE OF CANDLES IN FRANCE. 
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Influence of invention on Industry. 

Sir William Bailey, a prominent English scientific 
writer, recently delivered a lecture before the Manches- 
ter Literary and Philosophical Society on the topo- 
graphical distribution of men of genius in Great Brit- 
ain. He stated that the county of Lancashire had pro- 
duced a large number of inventors, who, during the 
last hundred years, had exerted a great influence on the 
prosperity of that country, and, indeed, had done more 
to change the face of the world by their mechanical con- 
trivances than any other combination of inventors. 

Sir William Bailey’s statement is doubtless true to a 
certain extent; and it is to be deplored that, notwith- 
standing the universal good these Lancashire men 
wrought, all, with two exceptions, were subjected to ill- 
treatment at the hands of the communities they direct- 
ly benefited, and died in poor circumstances. 

It is interesting to note that in the first half of the 
seventeenth century Torricelli invented the barometer 
for indicating the pressure of the atmosphere, and in a 
few years the Marquis of Worcester and Savary fol- 
lowed their illustrious leader by introducing their ex- 
perimental engines. After this nothing of importance 
took place until 1712, when Newcomen invented his sim- 
ple vacuum or atmospheric engine, which did useful 
work for a hundred years before James Watt's double- 
acting engine, with the conical pendulum or governor 
balls for controlling it, became popular. 

In 1700 England was not superior, nor even equal, to 
the manufacturers on the Continent. A small trade 
was done in iron, but all bar iron was imported. About 
this time the Dutch loom was introduced into Lanca- 
shire. Paper making had been introduced by foreign- 
ers in the reign of Henry VIIL, and a few mills existed. 
in the time of Elizabeth, but the best paper, used in 
the printing of books, came from France. From Hol- 
land came improved windmills and the waterwheel, 
while Dutch engineers were engaged in erecting pumps 
and providing water supplies, and the Norfolk Broads 
and the famous Bedford Level were also finished under 
Dutch management in the reign of Charles II. The 
goldsmiths of Bristol, York, and London did some good 
work; but in metal-work and in textile fabrics England 
was muck inferior to foreign countries, both in design 
and manufacture. Soon after the commencement of the 
eighteenth century, Manchester and Liverpool increased 
rapidly in importance, and Manchester in 1720 obtained 
a bill for making the river Irwell navigable to the Mer- 
sey and to the sea. The increased facilities thus afford- 
ed gave a great impetus to the industrial prosperity of 





England. 
A great demand for textile goods for export 
caused those engaged in the trade to desire means 


of increasing the production, and the fly shuttle, an in- 
vention that doubled or trebled the output of the weav- 
er, came from Kay, of Bury, in 1733. Many other ma- 
chines were invented by the unfortunate Kay, who was 
much ill-used by those whom he had benefited, and was 
obliged to leave Bury to save his life. He died in pov- 
erty and obscurity in France, the place of his burial 
being unknown. This new system of weaving quickly 
exhansted all the productions of the spinsters, for the 
new looms could use more weft and warp in a day than 
the spinsters could produce in a week. Inventors were 
thus naturally led to consider how to increase the pro- 
duetion of the spinning wheel, the result being the in- 
vention of the spinning jenny. A careful! consideration 
of the claims of James Hargreaves, of Blackburn, and 
Thomas Hayes, of Leigh, tends to prove that they in- 
vented the jenny simultaneously and independently. 
Between 1766 and 1769 Hayes produced one with six 
spindles, and, about the same time, Hargreaves made 
oné with twelve spindles. The next important inven- 
tion was that of Samuel Crompton, of Bolton. It was 
still found impossible to meet the demand created by 
the new loom, and, in the year 1775, Crompton invented 
the spinning mule. At this time, most of the fine 
yarns were imported from India, but by the year 1805 
England began to export yarns to that country. Cromp- 
ton was in great fear at one time because of the en- 
mity of workmen, and in 1811 the government made 
him a grant of $25,000. At the commencement of 
the nineteenth century, many men were app’ying 
themselves to the driving of Kay's loom and Crompton’s 
mule by steam power, but it was reserved to two 
Stockport manufacturers, Radcliffe and Horrocks, 
to invent the first practical steam loom, in 1805. This 
produced a famine in yarn which coniinued until 
1834, when the self-acting mule was invented by 
Richard Roberts, It is now used extensively a!! over 
thé world, and it is one of the inventions that have 
placed manufacturers in the front rank. 
Roberts was one of the greatest mechanical inven- 
tors of the nineteenth century. Although he never 


Lancashire 





Scientific American 


went to school, he was an accomplished mathematician 
and draughtsman, and would never permit experimentai 
work to proceed until high-class detailed drawings were 
prepared. Among his matty devices may be mentioned 
the slide lathe, the metal planing machine, the penta- 
graph automatic drilling machine, and the Jacquard 
punching machine. Although the men of Manchester 
agreed to allow him $5,000 a year if he would come to 
live in that city, he died in poor circumstances in Lon- 
don, and was buried in Kensal Green Cemetery. 

William Sturgeon, the inventor of the electric mag- 
net, was born near Lancaster. He enlisted in the army, 
and while undergoing his training he began to study 
chunderstorms, lightning, and electricity, and in 1825 
presented to the Society of Arts his first soft iron elec- 
tro-magnet, for which he was awarded a premium of 
$150 and a silver medal. He started the Annals of Elec- 
tricity, to which all the foremost inventors of the age 
contributed, His life, however, was one perpetual! strug- 
gle with adversity, and, in 1850, the Bishop of Manches- 
ter and the Literary and Philosophical Society of Man- 
chester petitioned the government on his behalf, obtain- 
ing for him a grant of $1,000 and an annuity of $250, 
which, unfortunately, he only lived to enjoy a few 
months. 

Great improvement in the quality of manufactured 
iron was effected by the invention of the puddling fur- 
nace by Henry Cort, of Lancaster, in 1784. Its object 
was to remove the impurities of English iron, and its 
success was immediate and remarkable. Cort also made 
rolling mills with grooved rollers, and his inventions 
gave a great impetus to the production of iron, which 
rose in two years from 90,000 tons to 5,000,000 tons per 
annum. He died poor and neglected. Among other 
prominent inventors the name of James Joule, who was 
born in Salford, may be mentioned. In addition to dis- 
covering the mechanical equivalent of heat, he was the 
first to invent electric welding, and his investigations 
in electricity generally have been considered of consid- 
erable scientific value. The patent lever watch was not 
invented in France, as has been asserted, but by Lither- 
land, of Warrington, in 1791. The name of John Rams- 
bottom is well known in connection with railway engi- 
neering. He invented tic double safety valve, the meth- 
od of feeding moving locomotive tenders with water, 
made many improvements in looms, and designed the 
condenser lubricator for engines. His most important 
inventien was the “weft-fork” for steam looms, which 
was the means of greatly increasing the productive 
power of the weaver. 
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A Fire Shield. 

A Southern inventor has made improvements in a 
fire shield, which if it can be dropped or moved into 
position at the proper or critical moment will be a de- 
cided practical gain in fireproof construction for use 
as a barrier in proscenium arch openings of theaters. 
The shield is embraced by and vertically movable in 
trough-shaped guides, and is provided with any suit- 
able suspension device. It comprises two skeleton 
frames, each preferabiy consisting of a number of 
metal bars or strips, which intersect at right angles, 
the meeting and crossing portions being rigidly con- 
nected by stove bolts. By this construction a large 
number of panels are formed, each closed by a pane of 
mica, the panes being clamped between the two curtain 
frames. On the breaking out of a conflagration, it is 
only necessary to place the shield into position, when 
between the stage and the auditorium a transparent 
mica obstacle is interposed. This permits the firemen 
and attendants to intelligently direct their work to 
prevent the spread of flames or to extinguish them. 
The transmission of light through the mica illumin- 
ates the theater in case the usual lights are put out 
of use, and provides ample means for actors or audi- 
ence to see their way to safety. The shield is rigid in 
every part, and where it has been moved into place to 
close the arch opening, no amount of heat short of 
that which is sufficient to melt or fuse the steel frame- 
work can operate to effect the most minute passageway 
for the escape of flames, gases, hot air, or any products 
of combustion. In this particular it is an improve 
ment over asbestos curtains, that are blown away at 
the sides or edges from the stage opening by the force 
of heated drafts common to theater fires. At the lower 
edge of the shield is attached a tubular rib, compactly 
filled with a packing composed of powdered mica and 
asbestos. It affords great rigidity to the sheld, and 
effectually resists the action of the hot air and flame, 
which seek to gain egress underneath the shield. The 
shield may be made also in the manner of a pair of 
sliding doors, which may be arranged to siide from 
opposite sides of the stage. 


—_— 
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James L. Branson, the inventor of the knitting ma- 
chine which bears his name, was found dead in the 
stable attached to his residence at Doylestown, Pa., 
some weeks ago, having been killed in some manner 
|, a horse. His knitting machine was invented during 
the civil war, and it is said to have yielded him a 
profit of $60,000 in three months. 


~~ 
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DEVICE FOR MOVING PUMP PISTON RODS. 
A very useful device has recently been invented for 
moving or adjusting a pump piston rod while setting 

















DEVICE FOR MOVING FUMP PISTON RODS. 


the valve therefor. The device will enable an engineer 
to place the pump piston rods at any desired position, 
to facilitate the packing of the stuffing boxes when it 
is necessary to remove the gisnd or follower, or in 
order to set the pump valves when the piston must be 
moved to a central position. The device comprises a 
longitudinally slotted fulcrum bar, the opposite mem- 
bers of which are perforated to receive a fulcrum pin 
on which the operating lever is mounted to swing. 
This lever is provided with spaced or forked members, 
adapted to receive the piston rod and engage the driv- 


ing block thereon. The piston rod, as is usual, con 
































DETAILS OF THE PISTON ROD MOVING DEVICE, 


nects with the plunger in the piston cylinder, and with 
the piston in the steam cylinder. Adjusting bolts are 
threaded into the ends of the fulcrum bar, and their 
pointed heads engage depressions in the cylinder 
heads. The position of the lever with relation t6 the 
fulcrum bar may be changed by simply removing the 
fulcrum pin, and passing the latter through another 
pair of perforations. When not in use the lever may 
be removed and placed alongside of the bar, thus 
taking up but very little room. The inventor of this 
device is Mr. Hans Linke, 312 West 123d Street, New 
York, N. Y. 


—>-e->— 


IMPROVED SCAFFOLDING. 

A novel form of scaffolding has recently been in- 
vented, which is particularly adapted for use on roofs 
of buildings. It will be found very convenient when 
repairing chimneys or doing other work on a roof, as 
it may be easily handled or placed in position, and 
when not in use it can be compactly folded for storage 
or transportation. The scaffolding comprises a pair 
of bars, each consisting of two sections which are 
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hing«d together. In use the bars are passed over the 
rid of the roof, with the sections resting against 
opposite sides, as shown by Fig. Il. in the accompany- 
ing engraving. The sections, it will be noticed, are 
provided with under-cut or T-shaped notches, which 
are adapted for engaging links or loops used in sup- 
porting brackets. The upper or horizontal member of 


each bracket consists of a bar with perforations in its 
under side, and the vertical member of the bracket 
carries a pin at its upper end, which is adapted to 
engage one or other of these perforations, according 
to the pitch of the roof. The method of linking the 
bracket bars to the notched bars is clearly illustrated 
in Fig. II]. When the brackets are in position, a scaf- 
folding plank is supported on them. In some in- 
stances it may be necessary to. use the bars at their 
full length on one side of a roof; that is, to reach 
from the peak of the roof to the gutter. In such a 
case hooks are used, which are connected to the bar 
by a loop, and these hooks are adapted to engage the 


peak of the roof, as indicated in Fig. I. As the notches 
in the bars are of T-form, it is obvious that the bars 
may be used either end up. Mr. John Emberson, 
43 North Lexington Avenue, White Plains, N. Y., is 
the inventor of this improved scaffolding. 
0 
AN IMPROVED NON-SKIDDING TIRE. 
Motorists all know that the greater percentage 
of automobile accidents are due to side slipping or 





AN IMPROVED NON-SKIDDING TIRE. 


skidding. It is to eliminate as far as possible this 
dangerous feature that the tire herewith illustrated 
is designed. The tire depends for its action on the 
fact that a square-edged piece of rubber cannot be 
made to slip on a smooth or wet surface. Fig. 2 shows 
a tire as fitted to an ordinary wagon wheel, it being 
necessary only to bore a few holes through the felloe 
for the bolts which serve to hold the rings. The illus- 
tration shows the original iron tire still in place, 
which allows of using the vehicle with or without rub- 
ber tires as desired. This type of tire is particulariy 
adaptable to ambulances, undertakers’ wagons, and de- 
livery vehicles. The surface 7 represents the nor- 
mal tread surface. Upon rounding a curve the tend- 
ency would be to bring the secondary tread sur- 
face 7’ in contact with the roadbed. This interposes 
the edge HZ, which under ordinary conditions is calcu- 
lated to prevent skidding. Should the speed be un- 
usually great, or the curve very short, there is still a 
secondary edge E’ to be called into play. The founda- 
tion layers of supporting fabric are designated by L. 
They serve to resist the force exerted at Z when said 
eige is brought into commission. The rubber but- 
tresses reinforce the walls and protect the tube from 
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A NEW INSULATOR PIN. 
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the rings. The tire is bolted to the felloe F by means 
of metal rings R. These rings also give support to 
the walls of the tire. In Fig. 1 the tire is shown as 
adapted to a specially-designed rim for automobile use. 
A metal cap C may be fitted over the felloe, so as to 
permit riding home on the rim without injury to 
the same in the event of serious accident to the tire. 
The positive mode of attaching the tires is an impor- 
tant feature of the invention. Owing to the unusually 
heavy construction about the air space, the tire is less 
liable to be punctured. The flat tread is an idea! one, 
because it presents a maximum friction surface for the 
roadbed. As a matter of fact, the so-called round 
tread is really flattened out as it bears the weight of 
the car, and this constant bending soon tells on the 
tire. The improved tire may be as easily repaired in 
case of puncture as other types; for the rings may be 
removed without jacking up the axle. Dr. John K. 
Broderick, of 805 North Main Street, St. Louis, Mo., 
is the inventor of this improved tire. 
—— et ee 
A NEW INSULATOR PIN. 

In the description of the transmission line and third- 
rail system of the Long Island Railroad published in 
our issue of June 9, mention was made of a new type 
of iron insulator pin employed. This pin, which is a 
radical departure from previous practice in pin design, 
is the invention of Mr. W. N. Smith, of Westinghouse, 
Church, Kerr & Co., who has applied for a patent on 
the device. The new pin combines several important 
advantages, as follows: It does away with the neces- 
sity of boring holes in the crossarms, thereby conservy- 
ing the whole strength of the arm and lengthening its 
life; the metal composing it is distributed in the most 


£° effective manner possible, as its cross section is great- 


est next to the arm where the greatest resistance to 
bending is required; and finally, the shrinkage of the 
arm can more effectively be taken care of by the U-bolt 
and strap than by any of the other forms of pin fas- 
tening in common use, as there is no tendency to dis- 
tort the bolt, and consequently, there is no possibility 
of the pin standing crooked upon the arm after the 
shrinkage has been taken up. Furthermore, it is prac- 
tically indestructible, and instead of being one of the 
weakest factors in line construction, this pin is ex- 
pected to be the strongest. 

More than 8,000 of the pins, as originally designed 
and shown in the accompanying illustration, were used 
in the transmissior line construction of the Long Isl- 
and Railroad, carrying 250,000 circular mil cables in 
spans averaging 150 feet’ in length, and no failures 
have yet been reported after over a year of service. A 
dozen or more standard sizes of the improved design 
are being worked up to fit several sizes of crossarms 
and pole tops, and to carry insulators of varying sizes 
up to the highest voltages in practical use. The pins 
will be made of either cast or malleable iron to suit 
different conditions, and will it is believed fill a long- 
felt want for a pin which combines at a reasonable 
cost the maximum of strength and durability both in 
itself and in the crossarm to which it is fastened. 
While it is designed particularly for use with wooden 
crossarms, it can readily be adapted to steel cross- 
arms, and to such special fixtures as are often neces- 
sary in heavy transmission line construction. On ac- 
count of its superior mechanical) design, it will also 
without doubt find a place in heavy catenary trolley 
construction, which is now being actively developéd 
for the electrification of railways by the single-phase 
system. 


A New Trolley Car Headlight. 

Ora E. Mitchell, the conductor of a Los Angeles 
street car, has devised a very successful headlight for 
trolley cars, which is under entire control of the motor- 
man. There has been a demand for a light of this kind 
for use on suburban lines and those which have many 
curves. The headlight of the ordinary type, which is 
rigidly fixed to the dashboard, projects its light off at 
an angle when rounding a curve, and the track in 
front of the car is without any illumination whatever. 
The light invented by Mr. Mitchell is mounted in such 
a manner that it may easily swing from one side to the 
other, and is controlled by pneumatic pressure. The 
means of control is under the motorman’s foot, and 
by a mere pressure of the toe he can direct the beam 
just where it is desired. The apparatus has been given 
a severe test in practice, and has been found to be a 
great improvement on the old form of light. This 
headlight will be adapted for use on automobiles as 
well as street cars. 
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A great improvement has been recently made in the 
machinery for making seamless hosiery. Under the 
old system, the rib or upper portion of the hosiery 
was made on one machine, the circular leg work on 
another, and finished on a third, but by the new ma- 
chine the work is performed from start to finish in 
one operation. The new machine begins on’ the rib 
work, and automatically changes to the circular leg 
portion, then it makes the heel, foot, and toe, and 
starts on another piece without any intermission. 
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ODDITIES IN INVENTION. 

FoLpABLE MILKING Stoo; anp Pan. Horper—A very 
convenient device for the farm has recently been in- 
vented by a resident of lowa. it consists of a milking 
stool which can be folded when not in use, and a pail 
holder attached to the stool, which can be adjusted to 
suit the convenience of the user. The frame for the 





FOLDING MILKING STOOL AND SEAT HOLDER. 


pail consists of a spring clasp, which permits the pall 
to be inclined toward the cow, if desired, or moved 
to an upright position to prevent spilling the milk. 
The pail is held in the position at which it is set by 
the frictional contact of the clasp. 

Time-ConTRoLLep Lamp.—A resident of Georgia has 
invented a combined Jamp end alarm clock, which is 
so arranged that the lamp will be automatically light- 
ed when the alarm goes off. The lamp is of the cén- 
ter-draft type, and in the central sleeve is a tube which 
carries a plunger with a match in its upper end. The 
plunger rests on a strong spring, which is held under 
tension by a trigger connected with the alarm niech- 





anism. When the alarm is sounded the trigger is 
sprung, and the match is forced up against the wick 
of the lamp. In its course the match is ignited by 
friction, and the lamp is thus lighted. The value of 
this device when the alarm is set for some hour of 
the night or early morning will be appreciated. It is 
often desirable in the sickroom that the attendan: be 
awakened to administer medicine at certain hours of 
the night without disturbing the patient. In such case 
the bell of the alarm may be muffled, and the trained 
attendant can then depend on the sudden flash of light 
to awaken him at the proper hour, 

Reiter Brivce ror PERAMBULATORS.—The  long-felt 
need of something to assist in moving baby carriages. 























ROLLER BRIDGE FOR PERAMBULATORS. 


up and down stairs or steps has at last been met by 
the roller br'dge which wé@ tlustrate herewith. As 
the name fimplies, the device consists of two bars 
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wheels of a 
The perambu- 


mounted on rollers, and to which the 
perambulator can be readily attached. 
lator thus mounted can then be rolled smoothly down- 


stairs with no bumping or jarring of the infant occu- 


pant, as the bars are long enough to always bridge 
or span at least two steps. To make the bridge noise- 
less, the rollers are preferably rubber-tired, as indi- 


cated in the smal! detail view 
Fotoine Sear Back In these days of vacation trips, 








FOLDING SEAT BACK. 


the advantages of a simple seat back for use in the 
camp or in a boat will be appreciated. Such a device 
is illustrated herewith. It consist$ of two seat bars 
and two back bars hinged togethér, and adjustably 
connected by a diagonal brace. A canvas back is ar- 
ranged to be hooked into slots in the back bars. The 
seat bars are formed with hooks at their forward ends, 
which can be slipped over the edge of the seat to hold 
the seat back in position. When not in use the device 
can be folded into a very compact bundle. It will be 


found particulariy useful on the bleachers at the base- 


ball park or the plank seats of a country circus. 

Buasarp Taste ApsusTmMent.—lIt is essential for 
good playing that the top of a billiard table should 
be perfectly level, but owing to the vibration and set- 
tling of buildings, and to the changes of the tempera- 
ture which are constantly going on, the required con- 
dition of the table top is maintained with great diffi- 
culty. A means by which the billiard or other table 
may be easily 
regulated 
is shown in 
the accompany- 
ing illustra- 
tion. It consists 
of an apparat- 
us for raising 
and lowering 
the corners of 
the table, the 
mechan- 
ism being bur- 
ied in the legs 
of the table. A 
large chamber 
is provided at 
the bottom of 
the table leg into which a block is fitted. This block 
is ‘moved vertically by a worm gearing turned by a 
shaft, which protrudes from the sides of the table leg. 
The shaft is the only part of the device which is visi- 
ble. The construction of the apparatus is clearly 
shown in the accompanying illustration. 

Fincer Moistrener.—An exceedingly simple and con- 
venient finger moistener, for use when handling paper 
money or counting and arranging papers, is illustrated 
in the accompanying engraving. The ordinary mois- 
tener consists of a wet sponge in a cup, but the ob- 
jection to this type is that it soon becomes dry from 
evapora. 
tion, also that 
it will collect 
dust and soil 
the fingers. The 
present inven- 
tion avoids 
these objection 
able features, 
It consists of a 
receptacle or 
reservoir with 
a wide mouth 
in which a ball 
is loosely fit- 














BILLIARD TABLE ADJUSTMENT. 





FINGER MOISTENER. ted. The ball 
floats on the 
water of the reservoir. In use the fingers are placed 


lightly on the ball, and moved in any direction to 
turn up a moistened surface. Owing to the fact that 
the mouth of the reservoir is nearly closed, evapora- 
tion will be very slow indeed, and a single filling of 
water will last for a long time, 
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Brief Notes Concerning Patents. 

An association of inventors which her adopted the 
name of the International Congress of Inventors has 
been formed, with Rochester, N. Y., as its headquar- 
ters. George H. Gallagher, of that city, who was one 
of the most active spirits in the organization of the 
body, has been elected president. Its object is the pro- 
tection and advancement of the interests of the in- 
ventors of this country, and an effort will be made to 
effect similar organizations in the other principal cities 
of the country. When a firm footing has been secured, 
it is proposed to bring about certain changes in the 
patent laws, which are not regarded as satisfactory to 
the interests of the inventors. 


A new kind of carpet has recently made its appear- 
ance on the market, and from the standpoint of the 
consumer at least, it has a number of exce/Jent qual- 
ities to recommend it. It has many of the character- 
istics which have heretofore been the sole property of 
the very high-grade carpet, whereas this new article 
is sold at a very reasonable price. The new material 
is known as Cushion-Wilton, and is made by the in- 
troduction of a quantity of material between the back 
of the carpet and the pile. This, of course, increases 
the thickness of the carpet, and imparts an elastic 
tread which has heretofore been attainable only in 
the finest grades of floor covering. At present it is 
made only in the shape of rugs of the standard carpet 
sizes. 

A shadow of questionability was thrown over the 
process of enriching the soil through inoculation by 
nitrogen cultures, by the scandal attending its intro- 
duction and distribution by the Agricultural Depart- 
ment, and this was increased by the fact that an un- 
fortunate error was made in the manner of packing 
the material for shipment. Raw cotton was used, and 
was allowed to come in contact with the fertilizer, and 
this is said to be responsible for a grave deterioration. 
The results were not at all satisfactory. An improve- 
ment has been recently made in the manner of pack- 
ing the nitrogen cultures for transportation which 
will, it is said, improve the keeping qualities, and 
guarantee better results to those who make use of the 
fertilizer. The new package costs a trifle more than 
the old one, but the superior results will justify the 
increased expenditure. 


The citizens of Brantford, Canada, recently tendered 
a dinner to Alexander Graham Bell, who lived at that 
place at the time when he perfected the telephone, and 
a movement is on foot to purchase the old Bell home- 
stead, which it is proposed to turn into a public in- 
stitution. It is also proposed to erect a monument in 
the city of Brantford, the whole to cost about $35,000 
or $40,000. This is done with the view of securing au- 
thoritative recognition of the fact that the birth and de- 
velopment of this invaluable instrument took place at 
Brantford. It is claimed that the telephone was in- 
vented there in 1874, and that the first transmission of 
speech over a telegraph line took place in 1876 over the 
lines of the Dominion Telegraph Company. The first 
experiment took place over a distance of about five 
miles between Brantford and Mount Pleasant. The 
Prince of Wales is one of the patrons of the movement. 


A curb conduit system, by which the inventor says 
the accumulations of dirt and snow which are one of 
the problems of a great city will be disposed of almost 
automatically, has been worked out by James C. Mar- 
riot, a resident of Brooklyn, N. Y., who has been 
awarded a patent on the some. It contemplates the 
use of a large surface drain, such as have not been 
in use for many years, but the inventor provides for 
a covering of metal, which will remove the objection of 
unsightliness. At regular intervals a connection is 
made with the water supply, so that this drain may 
be flushed as desired. It is proposed to employ sweep- 
ers as at present, but instead of sweeping the dirt in 
piles for removal by cart, the men will simply direct 
the sweepings to this drain, and raising one of the 
plates, dispose of the dirt and replace the lid. The 
stream of water may be in operation all the time, and 
in this event the dirt will be carried away at once; 
but where it is not possible to be so lavish with the 
water, it may be turned on at stated intervals, which 
will have the same effect in conducting the accumula- 
tions away. 

A great deal of attention has been attracted recently 
to the process of extracting the precious metals from 
their ores which has been discovered by Dr. John A. 
Just, of Syracuse, N. Y. A company with a capitaliza- 
tion of one million dollars has been formed for the 
purpose of exploiting the invention. The process is 
said to be entirely revolutionary in its character, and 
has not been anticipated in any particular by any other 
processes, and the great advantage claimed for it is 
that the operation of recovering the precious metals 
is greatly simplified, and the necessity Of roasting the 
ores is wholly obviated. Instead of this a much 
shorter method of arriving at the same result is mad¢e 
use of, the mass being dissolved in chemicals and the 
metal recovered from the precipitate. The chemicals 
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are capable of being recovered and made use of over : 


and over again, so that the process is economical ag 
well as rapid. A big reduction plant will be erected 
at Tonapah, Nev., the center of one of the western 
gold fields. Dr. Just is an inventor of wide repute 
and a scientist. He is said to be the holder of 170 
patents, of which he is the originator, and about 100 
of these are said to*be practical successes. One of the 
new processes for which he is responsible is a method 
of reducing milk to a powder, and there are a number 
of establishments.in different parts of the country at 
the present time making use of this discovery. 

The big sight-seeing automobile designed to facilitate 
the inspection of a city by visitors proved a success 
from the start, and at the present time these cars are 
to be seen lumbering through the streets of all the 
principal cities of the world. But a spell of inclement 
weather has a very serious effect on the profits derived 
from the machine, while the item of maintenance goes 
on just the same as if the vehicle were making regular 
trips with full loads. A patent was recently secured 
by Timothy C. Hurst, of New York, N. Y., covering an 
interesting and somewhat amusing system, by which 
the profits and possibilities of such tours are greatly 
increased. Neither the weather wor any other condi- 
tions should interfere with the big cuto, for the rea- 
son that the tours are made without moving from 
under a protecting roof. But notwithstanding this, the 
passengers will find that few of the thrills and sen- 
sations of a real trip around the city are missing. 
The scheme consists of a combination of an anchored 
automobile and a projection lantern, which enables 
the tourist to enjoy all the delights of a ride without 
any of the uncomfortable features sometimes attending 
a real experience of this character. The automobile 
body is suspended from the ceilirg, and is without 
wheels or running gear of any kind. The only bit of 
machinery present ‘s a motor, which imparts a series 
of vibrations resembling the bumps that would be 
encountered by a passage over the rough streets of a 
city. This delusion is heightened by a side tilt, which 
is given to the car to simulate the rounding of a street 
corner. As the car does not move, it is necessary to 
have the landscape pass in review, and to the tourists 
reposing in their comfortable seats, there is an ever- 
changing picture in front of them. This consists of a 
series of rapidly-made views, secured by covering the 
route of the alleged trip with a camera mounted on a 
car. These are subsequently projected on the screen 
in front of the big auto. It is thus possible not only 
to make a tour of the city in which the new amuse- 
ment feature is located, but it is proposed to present a 
varied programme, so that it will be possible to make 


similar tours of other cities and localities of interest. - 


Among the recent occasional attempts at utilizing 
the heat of the sun for power purposes is the recent 
invention of a Frenchman for a thermo apparatus for 
raising fluids. It is founded on the principle of expan- 
sion and contraction of gases according to variations 
of temperature and makes use of the difference in tem- 
perature during night and day to effect its purpose. 
In a well, cistern, or the like, containing the fluid to 
be raised, a closed vessel provided with an inward 
opening valve, is entirely submerged. Another closed 
vessel of greater capacity is placed where temperature 
is subject to variation, e. g., in front of a wall ex- 
posed to the sun. This vessel may be partially sur- 
rounded by a curved reflector to increase temperature 
by radiation. In the interior of this exposed vessel 
is a small reservoir over which is fitted a rubber bag, 
and the reservoir is provided with a cock through 
which any volatile fluid such as liquid ammonia can 
be introduced. A pipe connects the two vessels, and 
another pipe, projecting down to the bottom of the 
submerged vessel, is conducted to the reseryoir to 
which the water is to be supplied and acts as a delivery- 
pipe. The operation of the apparatus is as follows: 
The reservoir-cock is first opened, permitting the water 
to enter through the valve in the submerged vessel and 
ascend until it is at the same level as the water in 
the well, pressure being the same in both vessels. 
Liquid ammonia is then sent into the reservoir through 
the cock (such an amount that it cannot volatilize 
and that its vapor is kept in a state of saturation) 
after which the cock is shut. As the day temperature 
rises the pressure of ammonia-gas increases, the bag 
expands and fills the interior of the exposed vessel, 
and the air in this latter is thus forced down into the 
submerged vessel, the water rising in and escaping out 
of the delivery-pipe. A floating-valve device is so 
mounted on the inner end of the delivery-pipe that it 
closes when the level of the water in the submerged 
vessel sinks to its lowest point, and prevents it from 
quite emptying itself. At night with falling tempera- 
ture, the ammonia-gas pressure sinks and the gas 
liquefies, the bag takes its initial form, and in conse- 
quence of the pressure in the submerged vessel the 
water in the well finds its own level into the submerged 
vessel, and the next day the operation is repeated. 
This takes place daily or any time that the heat of the 
exposed vessel varies. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 


COMBINED BUTTON AND PIN_ FAS- 
TENER.—R. Evuis, Niagara Falls, N. Y. The 
object had in view in this case is to provide 
an attachable button which shall be specially 
adapted for use as a skirt-supporter and fas- 
tening means for the skirt-placket, the device 
to be equally adapted for affording ready re- 
placement of a detached suspender-button and 
for other obvious uses. 

BELT.--J. Askew, West Point, Miss. The 
invention has reference to wearing-apparel, and 
its object is to provide a new and improved 
belt arranged to properly support the trousers 
or other garments without exerting undue 
pressure on the stomach of the wearer. The 
ends are connected in a manner to maintain 


the usual appearance of an ordinary belt and 
to serve as ornaments. 





Of Interest to Farmers. 

COMBINED HARROW AND CULTIVATOR. 
M. True, Watervaliey, Miss. This improve- 
ment comprises the combination, with two 
like triangular frames provided with teeth and 
spaced apart and flexibly connected and pro- 
vided with pendent bars, of wheels having 
axies provided with sockets adapted to re- 
ceive and slide upen the bars, and clamp- 
screws applied for securing the sockets in any 


required adjustment, the wheels being ar- 
ranged parallel in the inner sides of the 
frames. 

MACHINE FO’ LOADING SHOCKS.—W. 


O. Crawrorp, Beaver Creek, Minn. A purpose 
of this invention is to provide a portable and 
readily-operated machine for loading shocks of 
corn or cornfodder onto wagons or for stack- 
ing the shocks or for moving them from the 
stack to the wagon, which machine may be 
used with equally good results for loading and 
stacking manure, hay, straw, and all kinds of 
fodder. 





Of General Interest, 

EMBROIDERY-SILK HOLDER.—J. J. Law- 
Ler, Winsted, Conn, In this case the object 
is to provide a new end improved embroidery- 
silk holder arranged to securely hold a skein 
of embroidery-silk and to allow convenient re- 
moval of a single thread from the skein with- 
out danger of tangling the threads forming the 
skein. 

HOLDER.—J. P. Meruine, Oconte, Wis. 
This holder is particularly adapted for the 
support of paper bags. The objects of the 
inventor are to provide a simple and convent- 
ent device. In use the bags are drawn from 
the bar and when all have been used the de- 
vice may be conveniently removed by means 
of its center loop projection and another sup- 
ply placed upon it. 

SURGICAL APPLIANCE.—W. L. Woop 
rurr, Troy, Arizona Ter. The purpose of the 
improvement is the provision of a hood or 
cover for the part, especially designed to be 
used as an aid in the cure of venereal diseases 
and to so construct the device that it can be 
readily applied and removed and worn with 
comparatively little discomfort. ' 

UNDERTAKER’S MITTEN.—F. J. Pruett, 
Jr., Appleton City, and J, N. Urrerson, Mon 
trose, Mo. The invention is a mitten for use 
to facilitate the dressing of corpses. In 
drawing a coat on a corpse the cuffs and 
shirt-sleeves slip back on the arms and are 
hence not in proper position when the opera- 
tion is completed. By the aid of the mitten 
this result is avoided and the operation of 
dressing is more quickly performed. ' 

KILN.—A. P. Brooment, York, Pa. The 
arrangement of the furnaces with respect to 
the stack provides for the efficient utilization 
of all the heat and for application thereof 
evenly throughout the extent of the interior 
of the stack, thus securing a uniform burning 
of the rock and consequently superior quality 
in the product. Means are provided to per- 
mit application of heat to the rock near the 
outer part thereof, and to avoid overburning 
of the central portion of the rock. At the 
same time, however, enough heat is directed 
upon the center to prevent formation of an 
unburned core. 





Hardware. 
COMBINED RATCHET WRENCH AND 
DPILL.—J. R. Neitson, Union City, Tenn. 


The principal object in this case is to pro- 
vide a device which affords a very positive 
grip upon the tool or other member gripped 
thereby, and which is provided with a _ re- 
versible ratchet operating mechanism by means 
of which the wrench and drill may be posi- 
tively rotated in either direction about its axis 
of rotation, 


HOOK-LOCK.—F. Litiasr, St. Joseph, Mo. 
The invention relates to a device intended for 
locking or closing hooks, so that an article 
engaged therewith cannot be accidentally dis- 
engaged. The invention is particularly in- 
tended for use in connection with tackle-hooks, 
although it may be employed for other pur- 
poses. 

CALIPERS AND DIVIDERS.—G. C. Smrrn, 
St. Kilda, near Metbourne, Victoria, Australia. 
Mr. Smith has devised this invention in order 
to provide simple and inexpensive means for 
locking calipers and dividers in position and 
incidentally for enabling calipers to be used to 
measure accurately In positions from whence it 
is not possible to remove them im order to 


‘R. A, Mippieton, Rexburg, 








transfer the measurement without slacking 
them back. 





Household Utilities, 


SHADE AND CURTAIN BRACKET.—W. J. 
ConNeLL and L. C. Lows, Huntington, W. Va. 
The invention pertains to improvements in 
shade and curtain brackets, and has for its 
object to produce a simple, cheap, and ef- 
ficient bracket that can be readily and quickly 
applied to and removed from « window-casing 
and one from which a short ventilating-shade 
in addition to a lace curtain and window- 
shade may be suspended, 

BED-RAIL JOINT.—J. Murrny, Kenosha, 
Wis. In this instance the invention refers to 
improvements in corner joints or fastenings 
for the rails of metal beds, the object being 
the provision of a joint that will be compara- 
tively cheap to manufacture because of the 
small amount of meta! required for the desired 
strength. The rails readily engage without em- 
ploying screws or bolts, forging, bending the 
rail, or without a casting on the rail. 





Machines and Mechanical Devices. 

WASHING-MACHINE. — G. HH. Wutsymer, 
Pioneer, Mont. In this patent the invention 
relates to improvements in washing-machines, 
the inventor’s object being to provide a ma- 
chine by means of which garments may be 
rapidly and thoroughly cleansed. In operation 
the water is kept in practically constant agi- 
tation. Means are provided to relieve the 
turn-table from undue shock when it is moved 
by means of the springs. 

CLUTCH AND TRANSMISSION-GEAR.—J. 
W. Watrers, New York, N. Y. One object in 
view of Mr. Walters is to combine in one 
structure a two-speed or differential trans- 
mission-gear and a clutch device adapted to 


control the starting and stopping of the ma-, 


chine to which the new device is applied. A 
further object is to compactly arrange the 
several parts to make them take up a very 
small amount of space on a motor-vehicle or 
any other form of machine or apparatus. 

FIBER-CLEANING MACHINE.— A. G. 
Pons, Mexico, Mexico. In this patent the 
purpose of the invention is to construct a 
machine for decorticating plants, especially 
sisal hemp, and to provide a machine which 
will expeditiously remove the pulp from the 
fiber In a thorough and cleanly manner and 
without detriment to the fiber. After ma- 
terial is fed thereto the machine is practically 
automatic in its action. 

MEASURING-MACHINE. —8. O. Myers, 
Mount Vernon, N. Y. The invention of Mr. 
Myers has reference to ing hi 
and his more particular object is the pro- 
vision of a coin-controlied machine for measur- 
ing the heights and for indicating the normal 
weights of persons. Repeated use upon pay- 
ment of a single coin by a number of persons 
successively stepping upon the platform with- 
out allowing the movable parts to resume nor- 
mal position, Is prevented. 

BALL-BEARING.—R. Conran, 248 Kurfoer- 
stondamm, Berlin, Germany. Provision is 
made in this invention for a ball-bearing hav- 
ing concentric-grooved rings, the sides of the 
grooves being uninterrupted throughout their 
circumference and the parts being so propor- 
tioned and designed that the balls may be 
admitted to grooved space by displacing the 
rings relatively to each other. The term ball- 
bearing is to be understood as including 
various other known equivalent devices rolling 
between the rings. 








Prime Movers and Their Accessories, 
CARBURETER FOR GASOLENE-ENGINES. 
Idaho. The es- 
sential object of the improvement is to pro- 
vide devices for furnishing an auxiliary air- 
supply, so that when the engine runs at éx- 
cessive speeds an increased quantity of air 
will be permitted to pass through the car- 
bureter, thus maintaining the correct propor- 
tions of air and fuel. It is designed for use 
especially in connection with internal-combus- 
tion engines, but may be used for other pur- 
poses. 





Railways and Their Accessories. 
AIR-BRAKE SYSTEM.—A. I. Persy, New 
York, N. Y. More particularly the invention 
relates to those systems in which the braking 
action is to be effective throughout a train 
consisting of a plurality of cars. Its prin- 
cipal objects are to provide means for simul- 
taneously applying the brakes with a definite 
and controllable pressure and for securing an 

automatic application if the train parts. 


METALLIC TRUCK FOR RAILROAD- 
CARS.—F. Gesuarpr, Alliance, Ohio. In this 
patent the object of the invention is to pro- 
vide a new and improved metallic truck for 
railroad-cars formed of comparatively few 
parts, readily assembled, and arranged to in- 
sure an easy riding of the car-body of an ex- 
ceedingly strong and durable truck. 

FOLDING AND EXTENSION CAR-STEP.— 
J. 8. Coxey, Aberdeen, Wash. One purpose 
of the Invention ts to provide a simple and 
readily-applied means whereby to simultane- 
ously operate a folding extension car-step from 
the platform of a car and raise and lower the 
temporary platform which normally covers the 
steps and open or Close the gate at the plat- 
form when a gate is employed. 
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Pertaining to Recreation, 

MERRY SKATING-RINK. —H. Lorse.evr, 
New York, N. Y. This invention has reference 
to amusement devices such as used at pleasure 
resorts; and the object of the Inventor is to 
produce an amusement device of simple con- 
struction which will have the general charac- 
teristics of a merry-go-round or carousel, but 
which will be used by persons upon skates, 

PARLOR GAME.— J. A. 8. CHEVoLEmAD, 
Kingston, Jamaica, West Indies. In this in- 
stance the Invention pertains to parlor games 
and resembles the games of billiards and pool. 
The intention of Mr. Chevolleau is to produce 
a table upon which an amusing and interest- 
ing game may be played, the rules of the 
game being designed to put a premium upon 
accuracy and judgment. 





Pertaiaing to Vehicies, 
MEANS FOR UNITING A PAIR OF BICY- 
CLES TO FORM A QUADRICYCLE.—C. H. 


NicHOLas, 34 Stroud Green road, Finsbury | Scientific 


Park, London, England. The object here is to 
provide means for connecting together a pair 
of bicycles (of any usual construction and 
motor or pedal or otherwise driven) side by 
side in such manner that the combination may 
constitute a single vehicle capable of carrying 
more than two persons, the device so provided 
being designed to enable the cycles to be 
quickly and easily united to form a quadricycle 
and to be as readily detached from one an- 
other, so as to permit of the ordinary use of 
either machine alone when desired. 

COUPLING.—G. Liorp, Gananoque, Leeds, 
Ontario, Canada. In the present patent the 
invention has reference to a coupling useful 
in various connections, particularly as & 
means for joining the parts of vehicle-springs 
and for connecting the thills of a vehicle to 
the axle-clips. With this coupling the thills 
are free to swing vertically ; but the parts are 
prevented Yrom side play, and wear may be 
taken up quickly by tightening a bolt. 





Designs, 

DESIGN FOR A BADGE.—F. Busse, New 
York, N. Y. This ornamental design for a 
badge shows an outspread “base ball fan,” with 
the ball in the center of the fan, the whole 
mounted on a stick-pin. 


DESIGN FOR EIDER-DOWN CLOTH.—C. 
H. Frencn, Canton, Mass. This ornamental 
design for eider-down cloth consists of rows of 
squares of confused texture against a plain field 
of cloth. These blocks are separated one from 
another at regular distances of half the width 
of each, 


Nots.—-Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
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lately undertook to intensify a negative in It, 
using a intensifier : of 
potassium, of mercury, and sulphite 
of soda, in the named. Upon applytog 
the mereury the chemica: growth 
(which we forgotten ait about) of which 
a detalled was given ip Scrmy- 


feet or more, The 
over a 4-foot weir is 8 inches, weir being’ 
rectangular 4 feet equals breadth, 8 inches 
equals depth, What sise steel pipe or fron 
pipe would this water fill if it were to be 
carried to a turbine at distance of 1,200 feet? 
What is the cost of such pipe a running foot? 
Also, what would be the cost of a dyohmo to 
utilize ‘power thus developed by turbine? Sup- 
pose it*were necessary to transmit power to 
a manufacturing plant at a distance of 4% 
miles from power house, What, would be loss 
of power In transmitting and what approxi. 
mate cost of motor and wiring for such a 
plant? Kindly tell me where price Wet of 
motors and dynamos may be obtained. A 
The capacity of your weir is 432 cuble feet 
of water per minute, This with 190 feet fall 
will give a theoretical power of nearly 32% 
million foot-pounda or 112 horsepower. From 
this must be deducted the toas by friction and 
the water wheel which, ff of the Pelton type, 
should net you 80 horse-power, The size of 
steel pipe for conveying this amount of water 
1,200 feet with a loss of less than 2 feet head 
will be 24 inches in diameter and wil! cost 
about $1 per foot, A Pelton wheel and con- 
nections will cost about $400. The dynamo 
will cost about $2,400. A motor on a 4%- 
mile line will cost about $2,000, and should 
net 60 horse-power at 4% mils distance. We 
refer you to the water wheel compan’ for 
estimates of a complete power plant, 
(10018) Y¥. N. W. writes: As it is 
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Tipit AMEaicaN of March 10, 1900, immediately 
and we were unable to check it until 
when happened to think of using 

acid We immediately applied a 
dilute solution of the acid to the tray, using 
a cloth to take off the black coating. After 
rinsing we applied a solution of soda and other 
testa without any action of the mercury We 
would, therefore, our brother photog 
raphers to never use an aluminium tray for in 
but if they already spoiled 
to try the which we think 
effective in Instance. A 
We suppose it is not possible that 
who has to do with chemicals should first study 
their chemical actions sufficiently to avoid the 


began, 
to-day, 
muriatic 


we 


advise 


tensification, have 
a tray by it 


would prove 


acid, 
every 


every one 


mistake of our correspondent of putting a 
chemical tnto his tray which would dissolve 
it Hie knows the fact regarding aluminium 


now and is not likely to repeat the experiment. 
Experience though her 
instruction comes high, it has been said 
(10019) F. L. asks: 1. What 
the humming to electric street railway 
They are noiseless when new, but after about 
six months or a year, they begin to hum. A. 


in a good schoolmaster 


causes 
motors? 





If this statement {ts true, we are not able to! 
give a reason f it There is no electrical 
cause which after thi@or any other period will 


deveiop a humming nolse, nor any mechanical | 


cause for such a universal effect We suggest | 
a broader investigation to see if al! motors; 
hum at the end of six months. 2. In cast-| 


welding rail joints do they allow for any ex 


pansion or contraction? If so, how? A. No. | 
If the joint is made stronger than the force | 
of contraction, the rail will not break If} 
the rail is held down more rigidly than the | 


force of expansion, it cannot break away from | 
its fastenings. Hence, it will stay in its place | 
both In winter and in summer This is the | 
theory 3. Is there any direct iIncorporatton | 
of the metal in the rail and in the cast? 1} 
have heard some claim there not, } 
others claim that the rail is fused at 
two points, generaliy about the of a 
dotiar, where there is a direct of the 
two metals A. There is firm adhesion We | 
do not know whether there is incorporation or 
not of the two metals, 4, We have made a 
box-kite, with 2 cells, 16 Inches long, and 15) 
Inches square, with about 10 Inches clear be 

tween them. When we try to set it up it will 
dive down, after golng up about 25 or 30 feet, 
sometimes hitting the ground and breaking 
some of the sticks. A. We advise you to apply 

to the Weather Bureau at Washington, D. C., 
for the plans and construction of a box kite 


(10020) J. B. P. asks: 1. Will you 
please advise me of some compound, er chemi 
eal, that will clean scales from a boiler, while 
boiler is in use, without any sk of burning 
the boiler, by water foaming’? A. For keeping 
a boller clear of incrustation there is nothing | 
so easily managed as.caustic soda or potash 
lye. Dissolve about a quarter pound of the 
soda or tye for each horse-power of the boiler | 
in a barrel or tub of water and connect it | 
with the suction of the feed water pump. Use 
the boiler for a day with the soda in. Then 
blow out from the boller after the fires are 
drawn or banked or when the engine stops, to 
the level of the lower gage cock or bottom of 
water gage and pump up with fresh water to 
high water mark. Use the boiler next day as 
usual and at night after fires are drawn and 
walls cooled below the temperature of injury 
to the boller, blow out all the water and clean 
out the boiler, This may be repeated accord 
ing to the condition of the boiler, once or twice 
a month, See Davis’ book on “Boller Incrus- | 
tation,” $1.50 by mail. 2. Can | charge a set | 
of storage cells by connecting them in series, 
in main circuit, batteries having the same ca 
pacity, In amperes and voltage, as the circuit, 
and will the batteries cause the lamps to burn | 
dim? Would an ammeter connected in the cir } 
cult anewer to tell when the batteries were 
charged? A. Connect the cella in series and to 
the Hine through the ammeter and a rhevstat 
by which the amount of current can be ad 
justed. A good charging rate is 2% amperes 
per square foot of posiitve plates, reckoning 
beth surfaces, The final voltage should be 2% 
volts per cell. This you must determine by a| 
voltmeter in shunt with the cells Stop the | 
charging when this is reached As you must 
put the cells In shunt with the lamps on the 
eirevit, the charging of the cells cannot affect 
the light if the dynamo has capacity enough to 
charge the cells ond light the 
same time. A good book for one ha 
of a storage battery is Treadwell's, price $1.75 
by mall. 


(10021) 


is while 
one or} 
size half 
unton | 
| 


lamp at the 


ne charge 


E. L. C. writes: 
form me how to copper-plate 
plate, I wish to plate some 
wire, 2 feet long and about 12 gage I 
like to plate some wood a good heavy 

copper plate, IT have tried a receipt from some 
book, but with little or no success, as the plate 
will not stay on the tron or steel when | rub 
or try to polish It, and some will not take at 

all. A. Your trouble probably Is not ue to the 
defects of the description In the bok which 

you have followed, but to your own inexperi 

ence, The only way to become an electroplater 
o ‘earn the trade from some one who under 

stands it practically. No description can pre 

vent you from making mistakes, or tell you 
how to recognize the proper working of the 
process and the proper condition of the bath 
and the article to be plated. Had yours been 
all right, the coating would have formed prop. 


Kindly in- 
heavy | 
iron 
would 


—a good 


steel and 


alae 


| tery,” 


jare rarely 


} seven plates each. 


— 





erly and adhered. Such points must be learned 


by actual experience in actual work, We are 
not electroplaters and cannot teach electro 
plating. We recommend Watt's book, price $?. 


(10022) G. A. H. asks: Can you give 
a description of a sketching camera that re- 
fiects direct from the photograph and not from 
a transparency or negative, and how to arrange 
the reflectors and lens in a lantern to do the 
same? <A. We think you will find what you 
want in a “sketching camera” itn Hopkins’ 
“Experimental $5.00, by mall. 
He there for projecting 
opaque objects, them upon a 
screen, as slides are projected by an ordinary 
lantern If place the screen where you 
wish the picture to fall as you sketch it, you 
will sketching camera for the direct 
use of a photograph, or any opaque object. 


(10023 Ww. 8S. D. wish to 


Science,” price 
camera 


so as to project 


describes a 


you 


have a 


writes: I 


make a storage battery large enough to light 
two 16. FP. Itneandescent lights for a few 
months, several hours ai day. I would 


kindly ask you to please give me your opinion 
as to which book to get for the construction of 
such a battery, and if you could give me some 
information, | would be very thankful to you 
A. We can supply you with the following books 
Salomon's “Accumula 
price $1.50; Treadwell’s “Storage Ba: 
price $1.75. Prices are by mall. We 

however, advise amateurs to attempt 


on the storage battery 


tors,” 


do not, 


|} the construction of a storage battery for real 
| work. 


It is well enough to make a few cells 
for experimental purposes. Amateurs cannot 
expect to make cells which will have much en 
durance or efficlency, as compared with the 
cells made in a properly equipped factory, and 
by experienced workmen, In your case you 
wish to Nght 16-candle-power lamps. These 
made for less than 50 volts. You 
need twenty-five cells with five or 
The cost will be very much 


will then 


greater than for the same amount of light 
obtained in some other way The labor of 
making so large a number of cells is a great 


deal You need as many cells as if you had a 
greater number of lamps. If you really must 
have electric lights from a storage battery, we 
would say buy the battery. 


(10024) L. H. R. asks: 1. Does a 
static electric machine depend for its volume 
of electricity on the superficia) size of plate 
or velocity, and will a sufficient series of plates 
at a greater speed give off very much electric- 
ity at a high speed on one large disk, at 200 
or 300 revolutions’ Please answer an old 
reader in query column next issue, to satisfy 
a difference of opinion. A. The discharge of a 
statle machine depends upon several conditions, 
size of plate, swiftness of rotation, dryness of 


plates, absence of dust, etc. The spark cannot 


| much exceed the radius of the plates in length, 


since it will find the distance less between the 
combs if the balls are separated more than 
half the diameier of the plates, and wil! pass 
between the combs, taking the axle of the ma- 


chine on its way across. This is the reason 
for using as large plates as convenient. Glass 
is the best substance for the plates. Since 
there is a limit to the safe speed for glass, 


hard rubber is now use! a great deal. This 
can be run at any speed desired, and a very 
strong spark can be produced, It is better to 
use several smaller plates than one large one, 
because of compactness and neatness of ap- 
pearance. A well-made machine with two 18- 
inch plates of hard rubber, driven by a quarter 
horse-power motor, gives a steady stream of 
sparks at 1,800 revolutions per minute. It 
may also be driven by hand, though no one 
can maintain that speed very long. 2. Are 
mica plates superior to glass? A. Mica differs 
very little from glass in its inductive capacity, 
and would serve equally well for the plates of 
a static machine, if pieces of sufficient size 
could be had at a moderate cost. 


(10025) F. A. V. asks: Please inform 
me how a small dry battery for a pocket 
search-light may be recharged from a 110-volt 
direct-current circuit. The batteries become 
exhausted very quickly, and it is rather ex 
pensive to be continually buying new ones, 
while I have the 110-volt circuit to draw from, 
where the minimum amount of current charged 
for is not being consumed. A. A small pocket 
dry battery is not worth recharging. They are 
thrown away when exhausted. To reduce a 
11(-volt current to 4 or 5 volts for this pur 
pose would be very wasteful. A pocket search 
is a luxury which those who carry must 
be willing to pay for The battery is never 
durable, and soon gives out whether used or 
not It is usually overrated. What re 
sistance tn the way of 16-candle-power lamps 
should be used in a 110-volt direct-current cir- 
cult te enable it to be used for electro-plating? 
What should the voltage and amperage be? A. 
The voltage for electroplating varies with the 
metal to deposited. It is from 0.5 volt 
to 7 volts. The amperes depend upon the area 
of surface to be plated. The data are to be 
found in such books as Langbein'’s, which we 
send for $4, and Watt's, which we send for 
$4.50. 3%. 1 have an ammeter whose limit ts 
20 How many lamps in series or 


light 


° 


be 


amperes 


parallel should be connected In the 110-volt 
cirenit fo obtain a reading on the ammeter? 
What is the resistance of a 16-candle-power 
lamp A. If your ammeter does not register 
till 20 amper are flowing, you will require 


forty !amps to make it Indicate any current. 
The resistance of an Incandescent lamp when 
hot is about 220 obms. 





(10026) G. W. asks: 1. What length 
of spark must my induction coll produce to 
make an X-ray apparatus for examining objects 
such as a leg or arm? A. A coil giving an 
8-inch spark will answer for the thinner parts 
of the body, but for every kind of service one 
giving a 14-inch spark should be had. 
What kind of tube would be the most suited 
for this work? A. There are many makers of 
tubes, whose advertisements are frequently to 
be found in our columns, A higher vacuum Is 
required for use with a coil than for use with 
a static machine. All good tubes are now 
made with adjustable vacuum. 3. Can you 
give me directions for making a fluoroscope? 
A. You had better buy your fluoroscope. 


(10027) J. E. P. asks: 1. How to re- 
move the elements from a Hercules battery 
cell after the salts have crystallized, forming a 
solid mass of zinc, carbon, and jar. I have 
about a dozen cells in this condition, and it is 
impossible to get the elements out of the jars. 
A. We would suggest that you soak your cells 
in water, thus dissolving the crystals which 
have formed. This will be a slow operation. 
It will hasten matters to dig out all the crys- 
tals which can be got at with any sharp- 
pointed tool. Sulphuric acid will dissolve the 
substance more rapidly, but it will also con- 
sume the zinc, which you are probaby desirous 
of saving. In this case prevention is better 
than cure. 2. Can satisfactory results be got 
from compressed air in an ordinary steam cyl- 
inder, and how high a pressure is necessary 
per rated horse-power of engine to get best 
results? The best steam engine is also the 
best for compressed air. Only a very little 
higher pressure or longer cut-off is needed to 


give the same results for air as with steam 
for power. 

(10028) J. L. C. asks: 1. Can you 
give details of construction of an acetylene 


search light that will project a narrow beam 
of light? A. An acetylene search light pre- 
sents no pecullar conditions. Place the light 
in the focus of the reflector. Have the re- 
flector adjustable so that it can be brought 
nearer or slid farther from the burner. You 
can adjust for best projection of the beam as 
may be required. 2. How would. be the best 
way to reinforce the above light to increase the 
size of the burner, or to add individual burn- 
ers? A, You cannot obtain all sizes of burner 
for acetylene. To increase the illumination 
you must add to the number of burners. They 
are usually placed tandem, and not abreast, 
when used for projection. 

(10029) C. H. H. asks: 1. What kind 
of flux would you use for soldering platinum 
to copper, or a cement such as is used in in- 
candescent lamps? <A. Copper and platinum 
may be soldered together by the use of any 
ordinary flux and soldering tool. In making 
incandescent lamps, they are melted together 
by a blowpipe; that is, welded together. Car- 
bons are attached to the platinum wires in a 
lamp by means of a cement whose composition 
we do not know. 2. What is the white pow- 
der used inside of cartridge fuses, and where 
can same be purchased? A. Any inert powder, 
not combustible, can be used in inclosed fuses. 
We bave not anlayzed this powder in any fuse, 
and cannot tell what is used. 3. How would 
you calculate the amount of resistance to use 
on arc lamps for theatrical lighting purposes? 
A. Dimmers for theaters are probably designed 
by trial and experience. Make a variable re- 
sistance and cut in enough to reduce the lights 
to the lowest point desired, unless you would 
prefer to purchase a dimmer from the com- 
panies who already have the data for them in 
their posession. We should do this !f we 
needed a dimmer. 4. Can an ordinary force 
pump be used for compressing air up to say 
40 pounds per square inch? A. A force pump 
can compre&s air till the pressure equals the 
power of the pump to hold it, and then the 


pump will leak or burst. If the pump is 
strong enough, it will bold 40 pounds. 
(10030) C. B. H. asks: Is it possible 


for the human eye to possess any of the fea- 
tures of a camera? I have noticed peculiari- 
ties about my own eyes being able to see ob- 
jects a second time, after looking away from 
the object looked at, especially if in the 
shadow. The force of this lasts several sec- 
onds, being of greater strength with certain 
colors, etc. Will you have the kindness to 
answer this query, without reciting it mm the 
columns of your paper? A. It is not a peculiar 
experience that you can still see an object 
before the eye after you have gazed intently 
at it for a brief time. Everybody can do the 
same. If you look at a colored object, say a 
bright blue, the object seen afterward will be 
a yellow. We call these objects seen after 
the object has disappeared, after-images, and 
the color presented by one of these is the 
complementary of the color presented by the 
object itself, Sueh an after-image will drift 
before the eye in a very curious fashion along 
a dimly-lighted wall, larger than the object if 
the wall be farther away from the eye than 
the object was, and smaller if the wall be 
nearer. This proves that the image is In the 
eye and is simply projected against the wall 
n the ling of sight, You will find these 
matters discussed in books of physics under 
the name Accidental or After-Images. As you 
send no post-office address, but only your 
name, we can only reach you by publication 
of the information in our columns, We think 
too that the matter is of general interest, so 
as to justify its publication. Quacks often 





prey upon the fears of the nervous by means 
of these after-images. 

(10031) C. L. K. asks: Will you please 
advise me through your query column how te 
get the various broken parts of the mercury 
column in a thermometer together after they 
have been separated in shipping? A. To re. 
unite the parts of a broken mercury column 
in a thermometer, first try jarring it by taking 
it in the hand and striking the arm suddenly 
downward as if to give a blow with a hammer, 
being careful that there is nothing in the way 
of the arm which the thermometer can bit, 
If this does not accomplish the object, tie a 
sufficiently strong cord to the thermometer, 
and whirl it rapidly around the head. In this 
way centrifugal force and momentum may bring 
the mercury together. As a last resort cool 
the bulb in a freezing mixture, and contract 
the mercury till it is all in the bulb at the 
bottom of the tube. When the instrument 
warms again, the thread of mercury will be 
continuous. The break in the column of mer- 
ecury is caused by minute air bubbles in the 
mercury and on the glass, These are pushed 
down by the mercury as it contracts into the 


bulb, and so the column becomes continuous 
when the mercury expands from the bulb 
again. If there is a small cistern at the top 


of the tube, the mercury can be heated till 
the broken portions are driven up into this 
cistern, thus accomplishing the same object as 
if the bulb Is cooled. 
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NEW BOOKS, ETC. 


FINANCIAL Rep Book or America. 1905 
Edition. New York: Orlando C. 
Lewis & Co., 1905. 4to.; pp. 496. 
Price, $10. 

This work is a list of the wealthy people 
of the United States, containing about 18,000 
names of individuals and estates of wealth, 
giving office and residence addresses, business 
connections, and other details arranged alpha- 
betically by States, subdivided by cities and 
towns. Those who wish to reach by corres- 
pondence or otherwise a wealthy class of 
people will do well to purchase a copy of this 
book. We have recently used this work suc- 
cessfully, and the percentage of unclaimed 
letters was so small that its accuracy seems 
assured. The book is edited by Charles D. 
Burbank. 


THE PRINCIPLES AND PRACTICE OF IRON 
AND STEEL MANUFACTURE. By Walter 
Macfarlane, F.I.C. New York: Long- 
mans, Green & Co., 1906. 12mo.; pp. 
266. Price, $1.20. 

The author treats his subject on original 
lines; for instance, the usual sequence 1s re- 
versed, and the finished products are discussed 
first, while the treatment of the iron ore is de- 
veloped toward the end of the book. The work 
is illustrated both by engravings and diagrams, 
and many of the twenty-three brief chapters 
will be found of value, including those on 
“Iron and Steel Castings,” “Malleable Cast- 
ings,” and the “Testing of Materials.” Valu- 
able hin-s for the manufacturer are given in 
the appendix, such as the Analyses of Finish- 
ing Materials and Softeners, Typical Analysis 
of Pig Iron, etc. 


THE APPLICATION OF GRAPHIC AND OTHER 
METHODS TO THE DESIGN or Srrvuc- 





TURES. By William W. F. Pullen. 
Manchester: The Technical Publish- 
ing Company, Léd., 1905. 12mo.; 
pp. 341. Price, $2. 


This book has been used by many engineers 
since the appearance of the first edition, and 
it has been found useful in many cases where 
the graphical methods are the only instru- 
ments needed by which particular numerical re- 
sults are easily obtained. In the second edi- 
tion the author has rewritten the chapter on 
“Struts,” and has dealt with the question at 
greater length than in the earlier book. An 
appendix contains useful notes for the further 
elucidation of pomts in the original text. 


GARBAGE CREMATORIES IN AMERICA. By 
William Mayo Venable, M.S. New 
York: John Wiley & Sons, 1906. 
8vo.; pp. 200; 45 figures. Price, $2. 

The municipa: authorities of the United 

States are beginning to realize, though un- 
fortunately at a late date, that the disposal of 
garbage and other municipal wastes is a ques- 
tion of the utmost importance, and, if properly 
executed, the handling of the wastes may be 
turned to pecuniary account for the benefit of 
the city. Mr. Venable’s book is a review of 
the work that has already been done in the 
field of crematory construction, and it is based 
upon the actual inspection and the investiga- 
tion of installations already in operation, and 
the analyses of the features of design, as set 
forth in patented inventions. The text in- 
cludes many fully-illustrated examples of 
crematories in use throughout the country. 


THE Morton MemortaL Votume. A His- 
tory of the Stevens Institute of 
Technology. With Biographies of the 
Trustees, Faculty, and Alumni and a 
Record of the Stevens Family of 
Engineers. Edited by Prof. F. De R. 
Furman. Hoboken: Stevens Insti- 
tute of Technology. Half morocco; 
a 663 pages, illustrated. Price, 

10. 

This book wes originally planned as «a 
souvenir of the twenty-fifth anniversary of the 
Stevens Institute of Technology. The late 
President Henry Morton of the Institute de 
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yolted much of bis time to the collection of 
data and the preparation of illustrations for 
it at no tthe expense, and after his death the 
executive committee of the Alumni Association 
fittingly decided to make the volume a me- 
| moriai to this eminent thinker and investi- 
gator, at the same time commemorating the 
period during which he was president of the 
college. The splendidly illustrated and printed 
book is a unique contribution to the history of 
engineering and engineering education in this 
country. The original pmn of the work was 
somewhat changed when it was placed in the 
hands of Prof. Furman, its editor, and the 
section relating to the history of the Institute 
was considerably enlarged, while that dealing 
with the anniversary celebration itself was 
materially curtailed. To the engineer in gen- 
eral and to the student of science that part of 
the volume concerning the engineering work of 
the Stevens family, and of Col. John Stevens 
in particular, will prove of great interest. The 
limitations of this notice prohibit even a sum- 
mary of the remarkable achievements of these 
pioneers in engineering, but it will surely be 
P3 proper to say that no up-to-date engineering 
¥ library is complete without an account of some 
of the work done by these investigators. The 
third section of the work is an admirable 
series of biographies of the trustees, faculty, 
and alumni, with complete lists of the writ- 
ings of many of these, including the late Dr. 








Morton, and Profs. Mayer, Thurston, Wood, 
Leeds, Denton, Jacobus, and Pond. 
MoperN SteaAM Roap Wacons. By Will- 


iam Norris, A.M.I.C.E.,  M.1.Mech.B. 
New York: Longmans, Green & Co., 
1906. 8vo.; pp. 172. Price, $3. 


In this book will be found illustrated de- 
scriptions of many of the best-known makes 
of vehicles of the class discussed. Practically- 

3 written chapters on “Roads and Power Re- 
$ quired,” “Boilers,” “Wheels,” “Brakes,” and 
“Steering” are given. The subject of boilers 
is treated in a practical manner, and the dis- 
cussion Is based on the author's personal ex- 
perience. Many of the best-known kinds of 
wheels are illustrated, described, and criticised. 
The remarks on lubrication and the advice as 
to the choice of oils will be found of use by 
employers of steam wagons. 


ADVANCED ALGEBRA. By Arthur Schultze, 





Ph.D. New York: The Macmillan 
Company, 1906. 8vo.; pp. 557. Price, 
$1.25. 


This book is pianned in accordance with the 
theory that a number of topics taught in the 
customary systems of advanced algebra may 
be omitted without injuring the courses. Some 
of these topics may be studied to advantage 

; after the student is familiar with calculus. 
fi Consequently, the author has omitted a num- 
ber of topics, for instance, multiple roots, 
Sturm’s theorem, etc. In addition, numerous 
graphical methods have been included which 
are not found in the usual textbook, such as 
the graphical method for solving cubics. The 
examples given for solution by the student are 


excellent. 
Tue PRINCIPLES OF ELecTRIC WAVE TELEG- 
. raPnuy. By J. A. Fleming, M.A., D.Sc., 
F.R.S. New York: Longmans, Green 
& Co., 1906. 8vo.; 670 pp.; illus 
' trated. Price, $6.60. 


Since Marconi's first practical demonstrations 
of the possibility of wireless telegraphy, the 
literature of the subject has become fairly ex- 
tensive, and includes a number of valuable 
writings, The present volume, by Dr. Fleming, 
undoubtedly one of the foremost of the English 
experts on electric wave telegraphy, is ‘one of 
the latest and one of the best of these con- 
tributions. The volume is based largely on 
courses of Cantor Lectures delivered before the 
Society of Arts in Londen from 1900 to 1905. 
The author attempts to gather together the 
most important information resulting from the 
enormous research work carried out in the last 
ten years on the subject of Hertzian waves in 
their application to telegraphy; and while 
there is great difficulty In properly appraising 
the value of the numberless new schemes and 
appliances constantly being developed, never- 
theless the fundamental principles are fairly 
well fixed, and the work will be found of as- 
sistance as a textbook, for it presents in com- 
pact form useful information, data, and 
formule. 


EXPERIMENTAL ELECTROCHEMISTRY. By N. 
Monroe Hopkins, Ph.D. New York: 
D, Van.Nostrand Company, 1905. Pp. 
284. Price, $3. 

The readers of the ScientTiric AMERICAN 
SUPPLEMENT will be familiar with many of the 
points disenssed in this excellent book, for the 
volume appeared almost entirely in that pub- 
lication, a fact which the author fails to 
mention. The author begins with a brief his- 
torical review of the subject, and the student 
will find it of advantage to carry out some of 
the classical experiments deecribed In the in- 
troduction. Extremely interesting is the 
author's strong presentation of the theory of 
electrolytic dissociation, which he  supple- 
ments with numerous experiments to prove its 
truth. It is not possible here to describe 
the many different branches of the subject 
which the author treats at greater or less 
length; but the chapter on Electroiytical In- 
duction is of particular value, as well as that 
on Electrolytical Conduction. The analyti- 
cal discussion is very short, and will be useful 
more as a suggestion as to what can be done 


science. The book is well printed and spien- 
didly illustrated with engravings which fully 
supplement the text, and it will be found of 
great interest to all those interested in electro- 
chemistry. 


Tue Disposat oF Municipal Reruse. B 
H. de B. Parsons. New York: John 
Wiley & Sons, 1906. 8vo.; pp. 186; 
73 figures. Price, $2. 

The discussion of this excellent work by a 
practical consulting engineer is based upon 
the author's observations and records while 
in the employ of New York city, for the pur- 
pose of designing a plant intended for the dis- 
position of municipal refuse. The information, 
which was collected at considerable trouble 
and at the expense of much time, is presented 
in a clear and concise form, and wil! be found 
of value to those undertaking to improve 
municipal conditions in this respect. The work 
is not a treatise on the designing of details 
for the final disposition of city refuse, but 
rather a compendium of the ‘characteristics of 
the materiais collected, the use to which they 
ean be put, and the principles underlying their 
sanitary and economic handling. 


AN INTRODUCTION -"0 ASTRONOMY. By 
Forest Ray Moulton, Ph.D. New 
York: The Macmillan Company, 
1906. 12mo.; pp. 557. Price, $1.25. 

Prof. Moulton presents a clearly-written and 
precise account of the present state of the sel- 
ence of astronomy. The work will be easily 
comprehended by the student or the amateur 
in the study of astronomy, as neither mathe- 
matical nor extensive scientific training is 
necessary to understand the principles and ex- 
planations set forth. The text is supplemented 
with a large number of excellent illustrations, 
which tend to make the subject discussed of 
great interest In a popular manner. In addi- 
tion the author provides numerous suggestions 
and exercises iot practical observations both 
with and without the telescope. In general, 
the book gives the reader a well-balanced and 
thorough general conception of the astronomy 
of to-day. 

AN ELEMENTARY TREATISE ON PHOTO- 
GRAPHIC: METHODS AND INSTRUMENTS. 
By J. A. Flemer. New York: John 
Wiley & Sons, 1906. 8vo.; pp. 438. 
Price, $5. 

This book has been written primarily with 
a view toward overcoming some of the exist- 
ing prejudices against photographic surveying, 
and it does much to demonstrate that this 
branch of the science may rightly be assigned 
to a legitimate place in the curriculum of 
every modern photographer, filling as it does 
a particular gap in the general series of photo- 
graphic methods heretofore recognized. Photo- 
topographic methods are discussed for geo- 
logical surveys, meteorological observations, 
hydrographic surveys, military surveys, ete. 
The book indicates in a general way how photo- 
graphy may be applied to topography by de- 
scribing the simple processes and methods, 
particularly those of a graphic character, that 
will suffice to direct beginners in their prac- 
tical application, leaving it to experience and 
subsequent special study to determine the 
measure of success, 

Motor VEHICLES ror BUSINESS PURPOSES. 
By A. J. Wallis-Tayler. New York: 
D. Van Nostrand Company, 1906. 
12mo.; pp. 298. Price, $3.50. 

It is hardly necessary to detail the advan- 
tages which the self-propelled vehicle for com- 
mercial purposes possesses over the methods of 
transporting heavy loads by means of horses. 
Not only is the subject already of vast im- 
portance to the manufacturer and the mer- 
chant, but its Importance is constantly grow- 
ing. The present book contains much valuable 
information to assist the purchaser or user of 
the motor vehicle to ascertain the respective 
merits of the various systems and their 
adaptability to special requirements, While a 
few of the various types of motors have been 
given extended description, the general survey 
of the subject is sufficient to supply the reader 
with a working knowledge of the systems in- 
volved. ; 


HANDBOOK OF METTALURGY. 
per, Lead, Silver, Gold. 
Schnabel. Translated by Henry 
Louis, M.A. New York: The Macmil- 
lan Company, 1906. 12mo.; pp. 1,123. 
Price, $6.50. 

While there are numbers of textbooks and 
treatises upon various subdivisions, of metal- 
lurgy, it is a curious fact that there does not 
exist in the English language a single complete 
discussion of this tremendously important sub- 
ject. This recent and most exhaustive work 
on the subject in any language is from the 
pen of one of the best-known metallurgical 
authorities of the world, and his many years" 
practical experience as a teacher and as an 
investigator in his own country and abroad, 
have given him especially favorable opportunt- 
ties of studying metallurgical methods in gen- 
eral use in nearly all the countries of Europe 
and America. This is the second edition of 
the book, and it is as nearly up to date as 
it has been possible to make it. 


In Tite HEART OF THE CANADIAN ROCKIES. 
By James Outram. New York: The 
Macmiilan Company, 1906. 8vo.; pp. 
466. Price, $2.50. 

If we imagine the glorious scenery of Swit- 

zerland magnified many times In its extent, 


Vol. I., Cop- 
By Dr. Carl 





than as a guide for analytical purposes, for 
this is hardly a proper subdivision of the 





divested of the unpleasant features which the 
tourist hordes bring with them, and sur- 


rounded by and constituting a wilderness abso- 
lutely primeval, we see before us a picture of 
the Canadian Rockies. Mr. Outram has pre- 
sented us with a splendid account of the beau- 
ties of this region. The illustrations, many of 
which are from photographs taken by the 
author, are beautiful. The lover of the moun- 
tains will find in this beautiful volume a 
story of travel and mountaineering that will 
make his heart ache for the freedom of pines 
and the snowclad peaks above them. The book 
is based upon series of articles which have 
appeared in various periodical publications. 


ELEMENTARY ELECTRICAL ENGINEERING IN 
THEORY AND Practice. By J. H. 
Alexander, M.B., A.LE.E. New York: 
D. Van Nostrand Company, 1906. 
8vo.; pp. 208. Price, $2. 

This excellent little book gives the theory 
and practice of elementary electrical engineer- 
ing, not only for junior and senior students, 
but for working electricians as well. It is 
based upon lectures delivered before evening 
classes of young artisans and, as will be un- 
derstood, is consequently well adapted for the 


previous knowledge of technical subjects. The 
illustrations, which include many diagrams, are 
very good, 


Tue Law or Heavy ann Lignt Mecuan- 
ICAL TRACTION ON HIGHWAYS IN THE 
Unitep Kinepom. By C, A. Montague 
Barlow, LLD., M.A., and Joynson 
Hicks. New York: Sir isaac Pitman & 
Sons, Ltd., 1906. 12mo.; pp. 302. 
Price, $3.50, 

With the growing use of mechanical means 
of transportation, and especially with the tre- 
mendous development of the motor vehicle, the 
legal problems involved are becoming more 
complicated every day. This book discusses at 
length, and with many cited decisions, the 
laws and acts governing the subject in Eng- 
land, Scotland, and Ireland, and is brought 
up to date by giving the motor car acts in 
force and discussing them in a general man- 
ner. Besides this, it contains In an appendix 
all the Local Government Board's orders ex- 
tant. 


A COMPENDIUM OF SPHERICAL ASTRONOMY. 
By Simon Newcomb. New York: 
The Macmillan Company, 1906. 8vo.; 
pp. 444. Price, $3. 

The present volume is the first of a pro- 
jected series having the double purpose of de- 
veloping the elements of practical and. theo- 


the subject, and of serving as a handbook for 
convenient reference for the use of the work- 
ing astronomer in applying methods and 
formule, Prof. Newcomb's extended experience 
as a teacher at the Johns Hopking University 


nently fit him for such an undertaking. His 
world-wide reputation as an astronomer gives 
all the recommendation necessary for his book. 


DIRECTORY OF THE ENGINEERS’ CLUB oF 
PHILADELPHIA. 1906. Corrected 
April 7 inclusive. Pp. 123. 


Luminous Bopires Here anv HEREAFTER, 
(The Shining Ones.) Being an At- 
tempt to Explain the Interrelation of 
the Intellectual, Celestial, and Ter- 
restrial Kingdoms, and of Man to 
His Maker. By Charles Hallock, 
M.A. New York: The Metaphysical 
Publishing Company, 1906. 12mo.; 
pp. 110. 

Moreurs Aa CoLLecreur A CoURANTS AI- 
TERNATIFS. Par Dr. F. Niethammer. 
Paris: Edité par “L’Eclairage Elec- 
trique,” 1906. 8vo.; pp. 129. 


Tue Iron Ace Direcrory. A Classified 
Index of Goods Manufactured by Ad- 
vertisers in the Iron Age. 
Annual Edition. New York: 
Williams Company, 1906. Pp. 317. 
Price, 25 cents. 


New 
1906. 


Forcers. By John Watson. 
York: Longmans, Green & Co., 
32mo.; pp. 88. Price, 90 cents. 
THe Estimators’ Price Book AND PocKET 
Companion. A Guide to Prices of all 
Kinds of Building Materials. With 
Handy Rules, Tables, and Informa- 
tion for the Estimator. By I. P. 
Hicks. New York: David Williams 


Company, 1906. 32mo.; pp. 172. 
Price, 
A New Tueory or THe Universe. By the 


Rev. J. Cosand. Printed for the 


House, Tokyo, Japan, 1906. 32mo.; 


“65 pp. Price, 25 cents. 


INDEX OF INVENTIONS) 
For which Letters Patent of the 
United States were issued 
for the Week Ending 
June 12, 1906. 


AND BACH BEARING THAT DATE 
{See note at end of list about copies of these patents.) 
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and as an independent investigator pre-emi- Carbu 





Hy 


er 
TABLES FoR THE Use oF BLACKSMITHS AND Cooler a 


Crib 
Crual 
Cultt 

Cultiva 
Cultivator 





qr. oeses 
Current Se Geen, © alternating, L. 


Curtain at 








le, coupon, I, 
Bottle fastener, P. 
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attachment OW, Arwntrong 
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Bed, infant's, Gamber & Heer 
d PF. beoek 
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non-refillable, so. 
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levator load limit mechaniem, J. BR. Will 

cox : 823,455 
Embossing oF creasing machine, BE. BE. Spen 

cer, .- 823,006 
Rac tor, Fatrbanks & Sauer K22, 935 
gE ier cutting machine, W. TH. Niemeyer. 423,422 
Byegiase holder, BE. B. Meyrowits 823.133 
Byeleting envelops, tags, or the like, ma 

chine for, ©. H. Andrews . 823,021 | 
Feed water heater, W. A. Moffat . 822,972 | 
Feeding trough, 8 Walter 825.280 
Fence fastener, wire, Shuflin & White 22,9004 
Fence post, K. Robinson 823,441 
Fence post mold, P. L. Schaaf 823,139 
Fencing tie, wire J. J. Morse . 23,224- 
Fertilizer distributer and cultivator, com 

bined, 8. S&S Cuck K23,, 308 
Filaments of viscose or similar material, 

spinning head for forming, M Waddell 22,000 | 
Filter, ©. Hi. Loew ~-+++ 823,181 
Filter and purifier, liquid, M. F. Adame 823,019 
Fireproof partith m, A. B. Klotz 
Fish hook, A Bingenuheimer 
Fishing hook, W. Cooper eee 
Fluid compressor, N. A. Christensen 
Fluid pressure motor, compound, Magney & 


Masterman 
Foundry or casting plant, 

reinsue 
Furnace, J. A. Kavanagh 
Furne draft apparatus, W. N. 
Furniture, GO. H. Abercrombie 
Furniture, sliding shee for, 0. CC. Little 
Fuse plug, multiple, Hepke & Diener 
Gage. 6. H. Wagner 
Game apparatus, W 


R23.000 
IW } 


Henderson 


”s 





H. Kelly 


(iarment clasp or peqperter M. B. Gardner az bhi 
Garment hanger Patte rmcon ost 
Garment ger, J } rwitchel 
Garment supporte I Ma I 
Gas borner, hws 
Gae berner, If, Sussmann 
Gas burner, G. Machlet. Ir 
Gas burner, acetylene, J. Harria 
Gas burner, inverted Incandescent. Tl. Suse 
mann 
Gas engine, KB. F. Stewart 
Gas generator, acetylene, G. BE. Chandler 
Gas heater, C. Elickemeyer 
Cias jet hood, F. B. Cather 
Gas regulator for incandescent lights, H 
Rchupplaser 
Gate. A. B. Callem 
Gate. GO. KR. Rogers 
Gearing, J. VP. Barnes 
Gearing, A. Damiane y Rovira 
Gearing, speed. F. V Schroeder 
Gin, M. Reynolds 
Glass, method of and machine for forming 
wire. N Franzen . . 
Glove, R. N. Carson . 
Ge-cart, L P. Hallady { 
Golf stick, F. H. Robertson . 
Governor, F. 0. Ball . 
823.436 





Ciratin dump and elevator, P. P. Over 

Girain separating and grading apparatus, 
b Delany coos @ 

Grappling tongs, W Jones 

Grave cover, W. J Haipta 

Grinding mill, H. C. Robinson 

Grinding and feeding machine, automatic, 

A food 

Gun, automatic, C. H. Taylor 

Hammer, drop, J. P. MeLeod 

Hammer, magazine tack, W. F. Gant 














Handle, C. 11. Maschmeyer a5 
Harrow attachment, W. R. Summers 23. 
Harrow disk BE. Waterman * 
Harrow, disk, lL. EB. Waterman 823,243 
Harrow tooth holder, A. G. Dunlop R23,4324 
Harvester, cotton, A. G. M. Combee 823,084 
Hat «ising, bardening, and starting ma 

chine, W. H. Rehbrens bon , . 823.1538 
Hiag rack, C. J. Laragon.........--.-+eeeee 823,006 | 
Head and nape covering, J. Rochet ° [ 
Head and signal light, locomotive, D. Burn } 

field .. . ose .»» 823,392 
Headwear, J. t Adams . 823,314 
Heating system, A. G. Paul ..- 823,074 
Hinge, F. Santham .. 823,443 
Hinge for closet seats, W. A. Henn . 823,275 
Hinge, spring, B. Bommer . 822,911 
Hog cholera antitoxin, manufacture of, | 

Dorset ° . 823,110 
Holster, portable, A. Lambert.. . 823,417 
Hook, See Fish book 
Hook and box, combined, BE. B. Gibson.... pny 
Hoop coller, A. F. Ward. oesee oveee S88, 
Hop scoop, ©. ue esse . S23, ont | 
Horses, ear carriage device for, F. 

Brown ‘ ‘ - $22,919 | 
Horseshoe, H. W. Hubbard . $22,049 
Horseshoe calk, C. Loibl ose 683,488 
Horseshoe, detachable calk, W. BE. Shaw... 823,206 
Horseshoe spreader, K. K. Allman . 823,383 
Hot water regulator, 8. J. G. Cornell.... 823,157 
Hinb attaching device, J. W. Marler . 823,425 
Hydrant, J. W. Callaghan. , OK 
igniting device, W. B. Goodwin 822,942 
Incubator, 0. W. Luts.. 823,182 
Infant soother, R. Pinsent . 823,076 
lnketand, safety, B. Baffard.. . 823,257 
ink well, F. M. Ashbley.. - 822,006 
Insulator pin, J. Bullard 823,461 
internal combustion engine, L. Mertens... 823,286 
froning beard cover, rE. Hazard 823,160 
Joint, Sweeney & Sylva...... ; 823,461 
Kettle cleaner, M. A. Davies 822,026 
Kettle cover fastening, A. W. Nelson .. 823,071 
Key operated mechanism, F. H. Richards R23,.080 
Kaob lock, cylinder,. J. Montgomer 823,348 
Labels, tickets, ete.. holder or receptacle 

for, F. G, Passino 
Lamp attachment, J. M. © ropj er 
Lamp bracket, W. W Snowbill | 
lamp burner, M. (©. Ayer. | 
Lantern globe lifting device, ‘A BR. Fritch | 

ard ..... A 
Lap robe, H. Ll, Hoenigaberger. euan ‘ 

Laundry assorting receptacle, KR EB. & D. KR 

Niswonger . 825,433 
Lead making apparatus, white, J w "Bailey 823,007 | 
Leather straps and belts, machine for mak- } 

ing, A. Feinblatt . .- 823,200 | 
Lifting 7% clamp, and wire stretcher, | 

A. White. sonceee coccqeccce GOGeT 
AE SS. “machine, H. B. Bartlett, reissue. 3,404 | 


Langstaff. 823,283 


Liquid dispensing vessel, L. G. 
~ ae . n Landau 823,282 


Liquid —— head and filler, D 





Liquid rators, qeivies — haniem for 
contet gal, Mor 822,074 
Liquid separators, “alnee ee” ‘centrifuga, 'B 
Ljungetrom . . 822,004 
Liquids in meesured quantities, ‘apparatos 
for delivering acid and alkaline, M 
MOVE nc cccscccwereaceesecenes 
Liquids, multiple “drop feed eapeantas for, 
L. Kacsanc : 
lock, J, Jo smash "823, i74, 824,221, 
Locomotive boller, J. F de Navarro.. . 
Locomotive, turive driven, H. Lents 
Locomotive turntables, end support for, } 
| Ae . . 823,406 | 
Loom Same detecting "mechanism, gE. 8 | 
. 823,248 
Loom “filing ‘detecting mechanism, A . 
“neon rrrrrtt ° 823,251 
Loome, electric warp stop ‘motion for, 


KR. Chandler 


a. 
- 823, —_ 
Lubricator sight feed. 825, 208 


J. A. Brie kaon. sees 





Luggage carrier, D. D. Leavy 
Magnetic separator, H. H. Pait. 2 
Magnetic separator, F. T. Snyder. 823, 301 to 823,304 
Magnetic se ee. L. A. Dunbam........ 823.492 
Mateh box, fh Pobdee& ..ncccsccccsceces (23,300 
Match box and cigar cutter, self-feeding, 

Crites & Wime........csessesesess .. 823,036 
Measuring device, grain, F. A Brinkmene 822,017 
Measaring instrument, B. F. Sassaman.. 823,444 











! 





Measuring instrument, electrical, F. 

EE? 0666.0.0006 0006 9eeh+eskenneee 822.987 
Meat sacking machine, “CG. T. Kelly gueeeene 822,966 
Mechanical movement, ©. G. Glaarud....... 822.041 
Mechanical movement, B. G. Johanson...... 825,046 
Mechanical movement, F. N. Livingston.... 823.341 
Metal sheets, apparatus for biuing, A. RB 823,226 
Metallurgical furnace, B. C. Law MT 
| a, P. Andersen. . 

ar mill 
Miter Jack, BM. O. Wolfe........ccccesecees 





“ Star” nt Sing 
“sc Lathes 


FOR FINE, ACCURATE WORK | 
Send for Catalogue B. 


Seneca Falls, ebnasanamne 


| Sagine and Foot Lathes 


CHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES GEST MATERIALS. GEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 


Tus 


w.F.& i¢..5 BARNES veel 
1999 Ruby &., 


GAS ENGINE 
IGNITERS 


for Mostee. 

Automobi ~ af wi 
save their cost many times 
over on ag your 


circulars. 
me Carats & Finch Co., 
Cliftes Ave., Cincinaatl, o. 


Motion Picture 


MACHINES and FILMS 
STEREOPTICONS and SLIDES 
For Public Entertainments, jn 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 














Reduced Rates 
Telephone service 


CONTRACTS NOW BEING TAKEN 
Call nearest Contract Office for full information. 
NEW YORK TELEPHONE COMPANY 


TELEPHONE NO.: 
9010 Cortlandt 


CONTRACT OFFICES: 
15 Dey Street 

115 West 38th Street 

220 West 124th Street 

616 East 150th Street 


xo| Wilford’s Waterproof Cloth 


light, strong, soft and durable. Made of 
twisted pure flax thread. It is pliable—will 
not crack, and is much stronger than cotton. 
It is positively salt and fresh water proof. 
The proper goods for Hatch Covers, Boat 
Covers, Sail Covers, Tarpaulins, Side Cloth, 
etc. Ten years of success—Every piece 
stamped. ‘Test its merits with a trial order. 


EDWARD A. BUNKER 


Sole Agent for the United States and Canada 


P.O. Box 1579 NEW YORK 


The Best , AUTOMOBILE 
Dry Battery “ " SPARKING 


Becko Spark Cell 


4 Cells $1.25 

















Asbestos and | Magnesia P Products 


Aseest os PaCaihe ¢ my 4» 
ASBESTOS ae 
ASBESTOS BUILDING MAT' 
x. WV. 7 OnxN s - 
New York, Milwaukee. Chicago. Boston, Philadeiphia, 


City, Milaneatoiie. Little Rock, San Francisco, Los Angel 


“jm” ASBES 


STOS F. FABRIC — 
att TONE HAIR INSULATOR. 
ECTRICAL SUPPLIES. 


a. 
Gedents. 


-™ ANYWI LI LE Co. 
St. Louis. Peete , Cleveland, New Orleans, Kansas 
* Seattle. London. 











Largest Air-Cooled 
Stationary 
Engine made. 
Bore 6 x 6 inches. 
Cools pertectly. 
No engine ever 
constructed with so 
few working parts. 
Weight 900 Ibs. 


5H. P. Gasoline. 
AIR-COOLED MOTOR co., Lansing, Mich. 
_ ELECTRICAL APPARATUS REPRE- 


sented by Conventional Diagrams in Drawings.— Fifty 
Soprano eon wing the usual method of illustrat: ec- 

rica! ap us i arawt A labor savi paper. 
Contained in SUPPLEMENT 1106. Price cents. 
For sale by Munn & Co. and all rnewsd 








Scientific Color Printing 
We have added to our large printing es- 
tablishment, and now have in successful 
operation, a most comp) 
Photographic Color Department 
uipped with the largest cameras, best pos- 
sible instruments and printing machinery 
for making ‘ 
Fine Colored Reproductions 
by our Photo-Color Process. 
Paintings, Objects of Art, R Carpets, 
ommercial Designs, and articles of mer- 
chandise faithfully reproduced in all their 
natural colors, in any quantity. 
€ Periodical Covers, Artistic Book and Cata- 
logue work, Calendars are among our 
specialties. 


Ge SPARRELL PRINT 


265 CONGRESS STREET BOSTON 














“Ride a Curtiss—the only 
Mile a Minute Motorcycle 


Holds the World's record of 
0 miles in 8 min. 54 2-5 sec. 
Same Motor ased on Capt. 
Baldwin’s famous Airship. 
Send stamp for catalogue of 
Motorcycle or Motors. 


G. H, CURTISS MFG. CO., Hammondsport, N. Y. 


“SPRINGFIELD” SPEEDOMETER 


TELLS THE TRUTH 
Because the Princip) 
used in its construction are correct. 

Absolutely Accurate. All Speeds. 
Pointer Always Steady. 
Combines Trip and Season Odometer 

FREE BOOKLET. 
H. SMITH MFG. 
Springfield, Mass. 
Established 1866. 
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ROTARY PUMPS AND ENGINES. 


Their Origin and Development.—An - it series of 
ving © 5 a bistorical resume of the rotary pump 
and illustrated with clear draw- 


ings mom oe 


= . = ay, 4 perme “ 
PLEMENTS 1108, 114 Price 
borer gunn igo, 1840-11 Uf Price 1 cents 


Keystone Weil I Drills 


Ordinary } a By 





Wels, ae 
Placer gg on oy 
Dee; Ol and Gas ; 
Con Hole Dnititeg, 
River and Harber 


ete. Gréaaiianan ‘tent 
books in these lines. 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 











How To Increase 
Your Business 












RAD carefully, every 


Miracle Concrete Blocks 


THE GREATEST BUILDING MATERIAL 
ROST AND MOISTURE PROOF 































week, the Business 
and Personal Wants 
column in the 


Scientific American 


This week it will be found 
on page §21. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 


Watch it Carefully 











To Book Buyers 


We have just issued a new 
48-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of ScientiFic AMERICAN 
361 Broadway, New York 


































































Mold, J. Cliver 
Motors, circuit connection 
of operating alternating, 


for and method 
D. ©, Jack- 








MED wisev des ces 
Muffler, B. A. 
Net, landing, vesnch ““ DOE « 0+0e00s00ces 112 
Nat lock, —— & Casey ... 
Nut lock, B. erwood...... 
Nut eee machine, W. McKe oees 833. 
Oar, bow facing, Petrich & Duloves........ 823,075 
Olls, treating marine animal, M. ay 823,361 
Ore separator, magnetic, H. H, Re 823, 
Ores, etc., nodulizing, C. Deliwwi siipueindideaal 822,929 
Organic substances in presence of vanadium 

compounds, treating, E. Oppermann.... 825,435 
Sy Es ns cin sg ccccecebcocctsncastéy 23, 288 
pees. Gs Ba BEM. cae ct cccccccccecs 823,331 
Posteo, ; ed for forming cylindrical, 

. oC . oT Pereyerrrerirreerer Tire). 


Packing for rotary engines, 
Packing machine, W. 
Packing machine, J. A. Keye 






Paint, P. R. Herschman......... 
Paint, composition of matter to t 
P. R. Herschman........... 


Paper cutter, roll, H. He Imeke ae denesecae 
Paper cutting machine, G 
Paper refining engines, driving 


2. C. Crocker.. 
a lifting “de vice 


for, 
Paper rolls, 
Bre 


‘for, BE. 8. 
Paper ‘rimming “and ‘glitting machine, ‘A. 
BMIOOR oovcccoceccreres ae -+-- 823,250 


Paper vessel, ©. T. Bloomer............... 822,910 
Parcel carrying strap, Burton & Roy. errr 823,258 
Paste holding and applying device, A. L. 

Smith ..... Pathaaea bene ceecee ... 823,298 
Paste, weathe “rproof, M. Hennen....... - 823,330 
Paving or flagstone, 8. W. Lerch........... 823,473 
Pelt stretcher, universal, A. Hirsch........ 823,170 
Uy Sy. Ma TE owikdaidccivacnecosees 3,328 
Phonograph and stereopticon, combined, J. 






DT acht Debeaeues o40e-9 hes natne dbs 


ae 


Photographic apparatus, Erickso 
Picture, cardboard, and the like 
Be, ME dinn.0'0-0.68 00 edi bcccckae< 


Picture frame and mounting, F. 

Piling system, G. . Le Fevre 

Pin hook, J. H. Best...... 

Pipe, Hayes & Fernandez 

Pipe —-. and shearing mac bine, 
Elli 


B. Stovel. 





Pipe flange, E. L. Maxwell............ 

Pipe hanger, J. Crawford........... 

Pivot connection, F. H. Richards.......... 
Planing machine, metal, H. Robinson 

Planter, corn, L. E. Waterman............ 45 
Planter, seed, D. M. Pearce................ 823.358 
Plate cooling and conveying apparatus, 

L. E. Edgar ... ga tie hen 823,400 
Plates to cylinders, means for fastening, 

I Bechman.... kéeceen sah mene 823,099 
Plow and seeder, F. Thurrid............... 823,374 
Plow, wheeled, L. E. Waterman... .823,241, 823,244 
Poeumatic economizer and air-injector, E. 

ED: -"slo he cauiaidbehs <iab Webs nelensiee < . 823,278 
Power transmission and distribution, elec- 

ee eee 823,065 
Power transmission mechanism, frictional, 

SO rrr ae $23,178 
Precious metals, apparatus for recovering, 

Th. Oy GARTER. « veccces ht cee’ sdend 822,940 
Presses, form for cylinder, J. Hf. Matthews 823.062 
Printer’s block, J. Kyle..... 823,416 
pepe Geveee, ©. FT. Babm... .....cesess 823,042 
Printing press gripper, F. I. Macauley thee 822,967 
Printing press inking apparatus, H. F. Bech 

tt RAMENGa nd davhebss cas ipinnd soe sadee 823,008 
Printing press, rotary, B. F. preee Kuhacean 823,387 
Propeller for marine vessels, J. Dela Mar.. 823,476 
Pulleys, yoke for split sheet metal, E. T 

DC SPCCL is cs Chehab ss ecenareekun 823,483 
Pulverizing po. Ly Nis osha ceed 823,127 
P. ° bepsecvetwnal 823,207 
Pump, Mn R. Pitman, val > anans cated 823,077 
Pump, electrically driven, F. Gurney. 823,118 
Pump piston and packing The refor, W. M. 
EN Raed 8 in 0.8 410 0 06060068- es 


Punching machine, Cc. 
uill ——s machine, 
ack. See Hay rack. 

Rail bond, E. W. Robinson. 


Weatherson. . 
F. Holkired 





Rall bond —— Cc. H, Oslund. ... 823,356 
Rail joint, L. B. Leech.... .++» 823,180 
Rail Joint base bond, M. w. Williams eee 823,198 
Railway gate, electric, Ss eee 822,958 
Railway signal, J. 8. Jeffrey pa ebunere res taw 822,951 
Railway signal a ratus, J. W. Latta.... 823,179 
Railway switch, Ps .dweccontée bb 823,147 
Railway switch, L. T. Wever.............. 823,453 
Railway switch operating apparatus, M. 

M. EERE ae EP A AW 
Railway system, Siecirie, J. L. Moore...... 823,067 
Rallwey tie, R. ere 823,208 
Railway tie, caeniite, FP. H. Urban........ $23,311 
Ranges, burner for gas, S tea bad ie we 822,99 
Rasor, safety. M. A. Mibilla............... 823,134 

“in 4 & SPR eereror. 823,063 
a See Oe IID vc vakcccd cccosecices 


Restaurants, converor for, T. 823,470 
Rifle sight, Van Horn & Miller 
Riveting machine, fluid pressure 
SEL. cc vsccueregsesssecec 
Roasting furnece, A. W. 
Rock drill, E. Leichter. 
Rolling metal plates, T. 
Rotary engine, W. All 
Rotary engine, J. P. 
Rotary engine, F. D. Blake... 
Rotary engine, A. M. A. Spont ye 
Rotary —" engine, W. M. Jewell 
Rabber rom rubber waste, recovering, 
W. A. Koneman 
Rubber waste, 
Koneman 
Rule marker, J. 
Sad iron, 1. um 
Safe, vault, etc., T. H. 
Safety pin, C. W. Engel 
Sash holder, window, W. F. 
Sash lock, 8S. R. Holdeman................ 
Sash lock, window, T. T. McEntee. 
Sash, metal window, C. W. Ecker.. 
Saw, square, and bevel, combined, 
WE hud é Used thsneseudvseccscebstctae 
Sawmill dog, C. W. White 
H, 
Craft 


Shepard 





J. L. Gastineau... 2.2.66.) 
Rosenbav 


Scale, platform, M. 
Seale, price, W. BH. 
Scraper, Delano 
Seriber, 
Seal lock, C. 
Seal, self-locking, Harris 
Seat back, portable knockdown, J. L. Amann 
Seed separator, E. C. F 
Seed testing paratus, W. 
Seeding machfhe, L. E. Waterman 
Self-acting switch, W. H. 
Settee or chair, A. P. Boyer 
Sewer pipe, F. E. Shaw 
Sewing machine embroidering attachment, 
hs, Sit MOU rn dd cites cee soebcengnsanee 
Sewing machine, filled sack, M. C. Ellison 
Sewing machine table, J. H. Thompson.... 
Sewing machine tucker, C. Oldham. 
Shade roller, spring. F. M. 
Shaft support. H. W. 
Sharpener, drill. 
Sharpener, knife, 
Show — and 









show case, H. Branden- 


pale seragpeds tcc dandten 402e6encam 823,203 
Side no for sheet folding and other 
machines. C. A. Sturtevant............ 823,002 
Sifter and bucket, combined ash, C. W. 
SOND - fovcc'c va ctieninecdsct¥obesceebn 823,395 





Sifting machine spout, 0. Grismore........ 823,117 

Sign. advertising, M. D. Batchelder....... 823, 
agen aystem, train, J. Gerard......... 823,114 
manufacture of imitation, E. Schramm 823,445 
Bipbos closet, B. O. Tilden. reissue........ 12,496 
Skate, ster roller, Hl. Beauford........... 823,385 
Skate, roller, C. G. Hoerle ........5-6005 - 823,333 

Slack adjuster, C. O. Anderson............ R23, 
Slott machine, C. ©. Newton,......... +. 823,354 
Soap dispenser, Schuster & Maier.......... 823,446 
changer, composite, eS 823.247 
823,487 


Speed ehanging mechanism, Cc. C. Wiliams 
indicator, registering differential, J. 











Richard 
Spike extractor, J. W. Gorsuch 
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| SORE THROAT eafrii: ~~ £21 From a Five Year Dividend 


Steam gene! 
Still, water, BR, P. Barnstead......... 


a | Sone’ quarcing me machioe, B. Loeb. “ P li | 
q ie, . Morris ; a $y 
7 ih ir dia MESS 60056 904 wes <0sees de oO I 10 d 
‘ Hy oe grate, Gstechabis adjustable, 1. G. ee capt Icy er - 
UND sstaae dv atacl perce, as ésées 822,921 
' Strip cutting machine, A. C. Townley. 823,006 
Struct 206 
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5 1 preservative, G. D. Cole 823, . HY 
| 8 ie nb rid, a iets ‘“‘I am greatly pleased to receive The Prudential’s 
t Ss ffi a I ill d * : « BQMDUSLY «nc ccceererereerenee ® 
to Sort io 20 ca Cent Bottle Free Switchboard, W, G. Marcha. Re eza.1s3 |] Statement for the end of the five year term on the $10,000 
to everyone sending me this ver- yringe, vaginal, J. T. McOarthy.......... iy 4 = - es PA ORES 
to eve rXouith To-cente to pay pestege | Ter evens dle re ims pres policy taken out five years ago, the proposition, viz. : : 
and packing. Bepenene Ss Se Tachometer, magnetic, A. P. & C. H. War- ‘““To pay me cash $523.30 or to credit $109.90 on each 
less germiucide, 1n orsed and success- star, Lee Mein. «5. cocckoees 823/419 % 
fully used by leading physicians. Not Poaching and ‘practicing. of vidi jie of my payments for the next five years or to add $810.00 to 
f genuine without my signature on Freitas’ ....--.+e- spon ores geting 822,937 ; 
i label. Ask toe Bestel on Treatment Teaching tosh” ip iype'wrtting, "machine for, ©, the value of my seg Having angrier in the 
of Das Leading Drug- ee igh Ag epee an ment of your com i o con- 
gists. Good until July 10, 1906. Teeth, Veatting beveled. ieitird iorest.) S290 good mene your company, I decide to con 
Telegraph aystems, static valve for wireless, 11 tinue to pay the full amount of the payments and have the 
toh Cheats Heaatank Telegraphy, electric. 1 Kiteee.oe. cares $23,178 $810.00 added to the value of 
e nd ui . 
Dept. VU, 63 Prince Street, New York 5 Stechenent. A. L's MR es cs cacticiee 828,200 my policy vlog 
— - Telagaege exchanges, lee device for, F. . 
jst 








u 
Telephone or otber Hne supporting post, G: 
Ws. COIs didn nc bas 0c Shun 0d cebu 823,377 


7 
Telephone receiver, C. T. Ma 
Telephone switching eupuraten, "i. A. 
NE LL TL SLL TE 








This gives an idea of how , 
valuable the Five Year Divi- 
dend Policy of The Prudential 


ten 823, 
Telephone system, C. R. & D. BR. Green.... 823,215 
Telephone system, automatic, A. A. Monson 822,073 
Telephone transmitter attachment, R. A 


Modern Steam Road Wagons Telephone soe ce ss seees Serre | 28,003 
Grim 









transmitter aati is proving to Policyholders. 
| Perr, err reer rerrererrr. .) be 
» Wintam No .M.Inst. C.E. Tennis recht, H. Brown.........0+022+00: 523,028 Suppose you send for spe- 
- M1 os ar pees a . a Thi cupeett, D, Mi. Loveless...........002 823,424 Poasitnncteisglte ; pe 
M.1.Mecn.x., Author 0 Tactical | Ticket holder, Kemmerer & Armstrong..... 823,060 cimen policy showing Cost 
Treatise on ‘the ‘Otto’ Cycle Gas En-| Tile mold, W. P. Meeker........... £23,184 4 
gine.” With numerous illustrations. | Tile repair device, J.B. | Vosburgh. - at Your Age. Use Coupon 
8vo. $2.25, net. Pollet article, combined, A. C. Hggers...... ee] below. No obligation. 
Care has been taken to include in this book par- Towel or dish a: holder, J, W. Brown.. 823,029 
ticulars of the latest, and—by reason of the 1905| Toy, W. F, Stellmer............++-+++ : pitt 


Board of Trade Regu ulations—important modifica-| Trace carrier, A. M. Craig.........- 
tions and designs of heavy steam road wagons; and 


The PRUDENTIAL 


Train control system, A. Sundhb 


to give an semua and impartial analytical account Trametes cen Le kuight King...... st 
of past and present practice. Trolley finder, W. J. Hinton............... 823,382 
foe mn eS ee £23,438 Insurance Co. of America 





Incorporated as a Stock Company by the State of New jersey 
JOHN F. DRYDEN, President 
Home Office Newark, N. J. 


The Ventilation, Heating amd | treticy pote utomstie sarcty 3. ‘ite Preach #28040 
Truck, electric motor, W. Dalton 823,490 


Lighting of Dwellings Five: iecumvtie: Ww."Bulte 000000 






o ein ee “oc Trunk, (G. A. Bebiobert,. «esos coes 
By J. W. Tuomas, F.I.C., F.C.S., ien- | Trunk fastener, C. Rey 
tist in Ventilation and Heating. With ee eee Mf ee 





























72 illustrations. Crown 8vo. $2.00. Tug, ext metal hase, Send this Coupon 4 
urbine, Scot 
, free, 
“ . The expert will be well repaid for an —— er oe x. a5 Fess Without committing mngoet 60a to an Ba vers Lam be on ane to receive, Specimen 

examination of Ge volume by the —_ —— mn eg = lg ME a idend Whole Lite Poticy. 

versial argumentsitcontains. . . . The 2 

in heating and lighting houses will find t Toserteias aoe &: For $ we Age. a cies _Occupation_. 

very interesting reading.”"—Angincering Record. Vaginal irrigator, T. W. 
bt = — ° tig sa se < . ‘“ pases she yf Name a 2h y 

s e ° alve for corrosive uids, G. KE. Gannon.. ¥ ove nares 

Valve f ines, air, R. Miller, Jr... 823,185 

The Princi les of Electric Valve goat’ ter “caphostve engines, F. B. Ells 823,039 Address Dept. 121 

W ave elegraphy * Se ion bed é een, —Te , dud ios 823,847 Hf a Specimen Endowment or Limited Payment Policy Is desired, specify instead of ‘* Whole Life."’ 

Valve geur, pressure actuated, W. H. Collier S108 





; Valve Inbricator, engine, D. ‘Morehouse... ... . 
By J. A. FLEMING, M.A., D.Sc., F.R.S.,| ytive mechanism, rotary, E. C. Goddard... 823,214 


Professor of Electrical Engineering in | Vehicle lock, R, Congreve..............+++. 
Bree College of the University | Yebicle run ting gear, F. J. Singler 
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of London. With 402 illustrations. Sore ol “machine, PE Beret saratiek. 
8vo. $6.60, net. Vending machine, A. Merckens 
? Veneer drier, E. |e)... wepteg bonewass . 822,907 or acation Da Ss 
LONGMANS, GREEN & CO., NEW YORK] Venter ti, t. Moernic2222220000°00002 eapiane For U y 





Vise, R. F. McNamara. deb'uehnees dives 
Wagon, dum ae. © oesistesscten 
Wagon, revolub body “ebute, T. Rais : 
Wagon wheel, 1. T. Hurd,.......---6-+.00> 
Wagons for painting, device for supporting, 

BR. ©. MeCCeeer .. ccc cccccacctecsvcccss 823,280 




















The Scientific 
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ee B= and scouring machine, R. F. E. 6 e B ” 
i Wetlng machine, pga 20000005 | American oy 
Principles of Watch holder, H. Clark............ ... $22,922 | gs 
Water cooling apparatus, A. P. Smith...... 822,006 4 By 
Py Water ozonizing apparatus, M. Otto 822,980 | fs 
Home Decoration  ¢jyy| "is wrgiasashs "ete 4 A. RUSSELL BOND 
Water aon w. C. James.... a 
we Water tube boller, fi. bel Mar, 63 12mo. 320 Pages. 340 Illustrations, 
JOY WHEELER DOW 07 Price $2.00 Postpaid 
A Series of Monthly Papers in ‘= DHIS i f lif 
-¥ S% 
American Homes Well casing head, oll, Bady é Hadiey |_|. 522,000 is a story of outdoor boy life, suggesting 
Wells, valve adjuster for ol}, E. R. Mat- a large number of diversions Ww aside 


and Gardens 












Wheel. See Spring wheel. 
Wheel rim, H. B. Williams 
— drums, rope fastening for, 





Alcs cp cpp eee ance lcs een eo ene lee eno eee eee eae, 












iT | iM from affording entertainment. will stimulate 
‘ in boys the creative spirit. in each instance 
complete ractical instructions are given for 
building the € various articles, 
q The needs of the boy camper are supplied by the direc- 
tions for makin tramping outhts, sleeping bags and tents; 
86 such other s elters as tree houses, straw huts, log cabins 
and caves. 


@ The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 


Wind "whest, Fuller & Johnston..... es 
ba ena lubricator, C. A. Hoff........... 










R. DOW is contributing to AMERI- 

CAN HOMES AND GARDENS a 

series of monthly papers on in- 

terior household decoration, under the 

comprehensive utle of “Principles of 
Home Decoration." 

The papers are richly illustrated and 
are written in the keenly critical spirit for 
which Mr. Dow is wellknown. They 
admirably summarize the whole subject 
of and abound 
















gar’ 823, 
Woodworking mechanism, ae & Purser 823,342 
Wool scouring machine, T. A. Jones....... R22, 0-4 
Wrench, C. ci 







household decoration, 
with admirable hints and suggestions. 
The photographs published with the arti- 
cles are supposed to emphasize some 
principle of decoration, showing what is 
admirable and whet is to be carefully 
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. "The uly lau was a seven introduc: DESIGNS. besides ice boats, scooters, sledges, toboggans and a peculiar 
pies of ene 40 Sem anaes Weaith Setan peeines atte, WY, LD: ae --...+-- am, SS Swedish contrivance called a “* rennwo 










Casket trimming, W. E. Stevens............ 38,084 
Dental cabinet, W. G. Hullhorst.: nf 
r for feed ‘water heaters and sim 


rooms. The August issue treats of the 
subject of Halls. Subjects to follow will 
relate to the Dining Room, the Drawing 


. 58,079 

















Se ae arr 


q Among the more instructive subjects oe are survey~ 










Room, etc. 
/ Every one who 1s interested in home ing, agging, heli raphing and bridge building, i in which 
. cove valuable suggestions from this serien six different kinds o toe ridges, including a simple cantilever 


bridge, are described. 
gq In addition to these, the book contains a large number ot 
miscellaneous devices, such as scows, canoes, yachts, 
windmills, water wheels and the like. A complete table of 
contents sent on request 


MUNN & COMPANY 
361 Broadway ~ scan DTitc AMERcAN” New York City 


TA Ua oavo@voero avo: 


Seat e 
Seat end, 
me Hn s Kilburn + ewrave pale 
Spoons, forks, or similar “article: 

for, H,. Hitlbom 
Spoons, forks, 

f Haben 





















American Homes 
and Gardens 


PUBLISHED BY 
MUNN & COMPANY 
361 Broadway, New York 
26 cents per Copy, $3 per Year 

















Trivet Cc. rger 38, 
Wall pocket or music rack, C. A. Flanagan. 38,077 
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“ TRADE MARKS 
es and gimlets, Simmons and- 
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Hoster-Columbus Associated Breweries 


Inexpensive 


. New England Brewing Co 63,952 





Classified Advertisements 


Advertising tn this cotamn ts cents a line 
than four nor more than ten lines accepted 
All orders must be accom 

ce. P t Ti P 7 
panied by a remittance Further information sent o a Mattel Bees Werke: ¢ 





SALE AND EXCHANGE. 





simplest, most efficrent, auto 
fect combustion and nc 





Stevenson & Stewart 

NEW ENGLAND FARMS, 
Campe and country real estate 
Cireular free upon receipt 


ed corn, Portland Packing Co 
ed fruita and vegetables, Hi. C. Baxter 
moned salmon, Alska Packers Assoclation 


Wacker & Birk Brewing and Maliing 


1 lager beer, Harvard Brewing Co 
er, Peter Schoenhofen Brewing Co 
cordial, Frencisean Co cae's: 
Ultramarine Co ov i 
steam and hot water heating New 








water tube, A. D. Granger Co 
and shoes, leather Ww L Douglas 
Co 53.790, 53,800 
shoes, and slippers, leather, W. A 





©. R. Miller : 
biscuits rolla, ples, cakes and 
crackers, J. Cl 3.745 


vloring preparations, Wella & Rich 


George Martin Leather Co 
Sprague, Warner & Co 
Robert F Mackenzie (Cs 

‘aul I Reich Co Hy 
ind tinned salmon, Richard B. Green 








inned vegetables and fruits, Stoddard Gil 


hampagne, ginger, Snaninie Mineral | a 
wR 


igare sttes, Butler Butler 


wagon . 
ocktatils, 8 C. Herbst Importing Co 
ocktaila, C. Berry & Co 
SECOND HAND AvTOMOBILES. » extracts, Smith & Wheeler 
AUTOMOBILE FOR SALE 
Gasoline Tourtug Car. fitted with a new > 


ust been ove sthauled and b mat in fiest Class g 
B. ort meal and corn chop, Pittman & Harrisen 


otto fabrics, printed, Joseph W. Woods & 


BUSINESS OPPORTUNITIES. 


ills 53,824 


t&Co., H3.815 

percussion, Eley Brothers 53,747 
Portland, Edison Portland Cement 

’ 53.657 

Sheboygan Chatr 53.815 





and gouges, Simmons Hardware Co... 53,680 
t ‘ * d candies 
Bi i iebe ( i f Baitimore 





J. Weinreich 53,07 

. alarm. Wm, L. Gilbert Clock Co S3.817 

lothes writ gera, American Wringer Co 53,741 
metal preservative, A. H. Still 


mills, Bronsen-Walton Co 

¢. H, Montanye 

hourebold articles, Lisk Manufactur 
Co 








Corporation 
plece goods, Massa 





otton plece goods, Tremont & Suffolk Mills, 


53.835 to 53,837 
P ylece goods, Massachusetts Cotton 





Ht We 
otten steae goods, Tremont & Suffolk Mills ito 


device for refrigerators 

untill the pan is empty 

Coat little to manufacture. 

eprpenere eddress Theophile Paquette, K# Lake S#t., 
rf, Masa. 


Son aS 


worsted, and mixed cotton and wool 
» gowls, York Manufacturing Co 
toflet, C. J. Countie a S40 
certain named, George Wostenholm 


. bleached, gray, printed, and fancy 


Neuss, Hesslein & Co 53,802 
Disinfectants and antisepties, Schulke & 


LET US BE YOUR FACTORY 
tes manufactured under contract 

@ are spectalistse in patent articies. 
first-class workmansh) 
Company, Momence, Ill. 

AGENTS WANTED. 
kerosene lamp, prevents ae oO 


ayr «« -03, 937 


», reasonable prices. 
f Dyestuffa and coloring matters, H 
& Co 53,851 to 55.861 m1 
Eaves troughs, St. Paul Roofing, Cornice w 


POSITION WANTED. 


perience Gas and (i) Engines, would like 


MACHINERY FOR SALE. 


Paine Lumber Co 





Ornament Co 53,704 
Hectrical appliances for assisting the hear 
Cc. W. Harper -. 53,724 
Emulsified preparations cough mixtures, 
lotions, J. O. May 53,913 
explosive, Buckeye Manufacturing 
0 es 53,718 
Feathers and feather trimmings, fancy and 
estrich, E. Lewinsohn 53,923 
waterproof roofing, St. Paul Rooting 
Cornice & Ornament Co 53.734 
pone woven wire, American Steel & Wire 
no. 740 


Ke ortilt vers, Rasin-Monumental Co, of Anne 


a Arundel County. . 
4 to 2 horse-power gas or ¢ Fertilizers, Virginia-Carolina Chemical Co., 
Fertilizers, Georgia Chemical Works.55.606 to ! 
Fertilizers, Navassa Guano Co. of Wilming 





Fertilizers, “Rasin-Monumental Co. of Anne 
Arundel County . . i etn - 
Fertilizers, Virginia-Carolina Chemical Co... 
, Whey cog and finishing material, textile, 
H. 


155} 
Files and rasps, Simmons Hardware Co. 53, 


3.682 to i 


53.688 to 





-53.708 to f 





A. Metz & Co. 53.750, &3, 


» extinguishers, American-La France Fire 


PATENTS FOR SALE. . 
8 ingine Co . 
Flavoring extracts, Wittemann Bros.53.767 to ! 





Flavoring extracts, B. R. Durkee & Co 53.780 


wheat, Collin County Mill & Ele svator 
53.778 


to . . “* . 
wheat, Seneca Mill & Elevator Co.. 53 9se 
and meat choppers, Hibbard, Spencer, 


or good-selling patents 
eee Os Os csdncamatevadectuceeus 53,681 
eattle, Dock & Coal Cx .. 33 


PARTNERS WANTED. 


for infants and invalids, prepared, 
for making an apparatus to bx 


SITUATIONS AND PROFESSIONAL 


animals and poultry Prepared, e. 
Kertell ° . 
babies and invalids, T. J. Ball.. 





Fool! Co Pirie io 
made from oats, cereal, American 
Co 58,907 to 53,916 
“dried and evaporated, Griffin & Skel 
Co . 53,749 


Gatenatend household articles, Link Manu 


facturing Co 


A $5,000 POSITION is open for the Iuyties Brothers 
manage a factory in the South Must possess success- 
Be under 4 and prove bis qualitica 
tions to an absolute 


Hair restorer, Charles N. Crittenton 


Streit & Co 


Charles N. Crittenton Co... 





Hair tonics, stains, dantraff cures, ete. H 
E 


hee. Salesman io sell te Harvesters and parts thereof, International 


Nichols Tk, HBR 


Harvester Co. of Amertea es . 53,726 
Hemostatic, astringent, blood pressure rais 


m and fully guaranteed 
y business preposition. 
» 


and stimulating preparations, Parke, 


Nevis & Co G2.034 


Commission salesman 





duplicating Neostyle Co 


ENGINEERING WANTS. 


Kult underwear, J, H. Semel & Co 





spring, Columbian pew Co 





Reins & Meiles 





wire and insulating tapes, New 
Insulated Wire Co 


corn and hay, Simmons Hardware Co 





pocket, Simmons Hardware Co 

pocket and butcher, Jamea C. Lind 

Hardware Co 53.704 
white, M. Lubelsky & Son 53,728 


weather sheets, pasted, Western le ather © 


well-equipped foundry an 


AGENTS FOR RIERFLER'S INSTRUMENTS 


53.765, 53,766, 53 si, 53, 802 
HN. EB. Wrenseh, Jr 53,044 
and washes, skin, BE. M. Stefbel 58,871 


Medicinal preparation, Victor Koechl & (Co. 53.873 


Louls and Baltimore. Parker & Co 53.467, 53.668. 


HOTELS AND RESORTS. 


United Shoe Machinery a 
Wwapapers n<ricultural, J. M abl 








of Narraganset t Bay 





ind grease 
lubricating 


PROFESSIONAL CARDS. 


Paper wrappers for rolle of ben. dD arene 


preparation, certain named, J. D 

lel Ak tlengesellachaft . -».- 53,919 
certain named, E. R. Moras 53.931 

wale, certain named, American Screw 





manufeetures, certain named B. i. 





ndensed, Borden's Conde need Milk Co 
nose, and throat wash, Lavoris Chem 
Co 


eod natin mal Tead & Ot On of Pa 
ibricating. C. F. Kellom. 
lanthe ning Pe 
Griggs, Cooper & rt 
bibs, and coats, Richfo rd Garment 





mixed liquid, Vane-Calvert Paint Co. 53, 
‘teners, Thomas Station: ry Manufac 


ge ( 
tollet, J. Robertson & DN aaa 


Son & ¢ 


wrapping, Deyton Paper Novelty Co. 





and chin and shoulder rests, FP. L. 





MP Veilccxs. sus 04430 bude ae ; 53,7741 





JUNE 23, 1906, 


Scientific American 


“Little Skipper” 
Marine 
Engine 


D Baird’s latest and greatest 2 cycle gasoline 
Designed especially for uve in Canoes, Row- 
Has many new and exclusive 









boats and small launches. 


which make it oIMPLER. 
“OTHER ENGINE OF ITS CLASS. 


ON 


Actual Engine $ 
HP, Onty 


Engine with complete boat fittings and 
accessories, $39 


Makes a real, speedy little launch from an ordinary canoe or rowboat 


The “LITTLE SKIPPER” No. 1 is certainly the biggest little thing in the world— 
height 11 inches from base, weight of bare engine 49% pounds and price only $24.90- 
but a real engine that will 
to 3 Horse Power, and drive a Canoe, Rowboat or 12 to 2¢ ft. Launch 6 to 10 
Sailer-3 34 to 4 miles per hour as an auxiliary. i 
runs in either direction—anyone can install and run it—always safe and -ertain to go. 


Engine made that will run e 
, BLUE BLAZE, DISTILLATE 
The only Two-Cycle Engine that cannot 
5 YEAR GUARANTEE! 


Descriptive Catalog FREE 


Saint Clair Motor Company, Dept.17, Detroit, Mich. 


about 50 cents a pound. And yet it is not a toy, 


miles per hour, or a 35 ft. 


GASOLINE, KEROSE L or ALCOHOL! 


ibly back-fire ! 

















‘The Stately Homes 
of England” 


of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of design, prac- 
tical arrangement and tasteful adornment 
they could not match the luxurious modern dwellings 
illustrated and described in 


“American Homes - and Gardens ” 


cits dere abe 


PP 


Peas rm 





























the | new monthly magazine for all Americans appre- 





This unique publication, every issue of which is 
veritable ed7tion de luxe, introduces the reader to the in- 
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers. 
bric-a-brac should be displayed and pictures hung sO as 
to get the best effects. 











Every issue of 72 pages has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 
i iews, views of garden, etc., where possible. 
lovers are delighted with the magazine, as are also archi- 
, contractors and prospective home builders, whether at a 
cost of a modest $3,000 or the more -magnificent illi 
i It is intended alike for the economical and the luxurious. 





72 pages each issue. $3.00 a year, in advance 


MUNN & CO., Pustisuers, 361 Broadway, New York 
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bythe BROOKS System 


10,686 NOVICES 


—most of them witb no tool experience 
whatever—batit boats by the Brooks System 
last year. Over ufty per cent. have built 
their second boats. Many have establisbed 
thems_lves in the boat building business. 

if you can drive a nail and cut out a piece 
of material from a full size pattern—you 
can build a Canee—Reow- —Sail- 

Lauuch—er Yacht—in your leis- 
ure aay at home. 

e Brooks Syssoms consists of exact 
eine “printed ap atterns of every 
part of the Dost with etailed inatruce 
tiens and werki 


secure 

All you s need is the patterns, costing from 
#2.5) up—ana materials from a Only 
common housebold to Is requir 

We also furnish complete boats in the 
Knock Down form—ready to put together 
satisfaction guaranteed or money refunded. 

Our big free ensaten tik te . how you can 
build boats all styles— size 

BROOKS BOAT M FG. co, 
(Originators of the Pattern System of Boat Building) 


406 Ship St., Bay City, Mich., U.S.A. 








A MONEY MAKER 


Hollow Conerete B ing Blocks 
Best, Fastest. simplest, Cheapest 
Machine. Fully guaranteed. 


THE PETTYJONUN CO. 
615 N. 6th Street, Terre Haute, Inc. 








Engeiman 


MINIATURE TELEPHONE BOOTH 
AGENTS WANTED. 

Just out. Great success. Indispensable. 

Send Sic. for Samples and Terms. 


Mtg. Co., 74 Hudson St., Jersey City, N. J. 








STUDY ELECTRICITY 
at home, with peer own Laboratory. Write 
for our Elect 1 Manval of directions for 
100 = ae Let ys tell you the low 
price of our Laboratory. 
COLUMBIA SCHOOL SUPPLY co. 
Indianapolis, Ind. 





OSE POLYTECHNIC INSTITUTE 








Terre Haste, ina. A Coliege of Engineering, Mechanical, 
Electri-al an il Engineering, Ae the, gr Architecture. Ex- 
tensive <heope. : ne atory equipment, modern. Expenses low For | 
Catalogue and | Pre aoune nal Register « Seg address 


L. MEES, President. 








The 
Adirondack 
Mountains 








Are now about the most central of 
all the great They have 
through Puliman sleeping cars from 
New York, Philadelphia, Boston, 
Buffalo and Niagara Falls via the 


resorts. 





A night's ride takes you from any 
of these places to the center of the 
mountains in time for breakfast next 
morning. 


For a copy of * The Adirondack Mountains 
and How to Reach Them,” which 1s No. 20 
of the New York Central Lines’ “ Four-Track 
Series,’ containing a fine map of the Adiron- 
dack Mountains and adjacent territory, with 
useful information in regard to hotels, camps, 
renee, rivers, etc., send a two-cent stamp to 
George H. Daniels, Manager General Adver- 
tising Department, Room 26, Grand Central 














Station, New York. 

Cc. F. DALY w. LYNCH 
Pass. Traffic Mgr. Pass. Traffic Mgr. 
New YORE CHICAGO 
60 YEARS’ 
EXPERIENCE 





invention is prob: 

tions striecth 

sent free, Oldest 
Patents taken t 

special notice, without 


Scientific 


A handsomely Diustresed 
win of ote SL 
: four sonthe, SL 


MUNA & 6 


ceennaden, 
F 8t., Washington, 


arta 






























Perfumes, toilet waters, extracts, and 

colognes, D. R. Bradley & Son........ 53,840 
Pianos, Packard Ccmpany ..... coos 53,788 
Picks, coal miners’, Fulton Tool Works... 53,748 
Picture eee A. M, Collins Maaufactur- 

$9E OO. vesscesccssicas cccccccccccs GO t14 
Pills, ‘alleock” Manufacturing Dis: sasscs 206 
Pills, pennyreyal and tansy, H. B. Taylor. 53,872 
Pins, bat, Scott-Blake Co. ..... . 53,733 
sper and plane trons, Simmce 

Saree 085 
Plaster, plaster of Pa and wa 

and calcined, Acme Cement Plaster Co., 

3,673 to 53,675 
Potash, Pennsylvania Salt shen Co... 53,935 
Powder and antiseptic mouth wash, tooth, 

T. . BEVOF woccccscccscescoes eee R, 
Powder, gun, American Powder Mills. pewade * 3,655 
Publication, periodical, Dr. Peter Fahrney & 

Mem CO. cscccvcscccvcedscccvccsscccces Gaee 
Publication, periodical, Holophane Glass Co, 53,806 
Publication, periodical, [luminating Engi- 

neering Publishing Co. ......... ecccces 58,807 
Publication, periodical, V. Lansingh ...... 53,808 
Pumps, centrifugal, Wheeler Condenser & 

PU OSONUINE TODS we oecccdebesseseetdcaws 3,672 
Ranges and stoves, cooking, Cook & Van 

BGOR GR. cove stocpeccaccscosescevesades 53.677 
Razors, H. Hessenbruch ...........+++++++ 53,050 
Razors, Simmons a COvedncccccdsce ae 
ENE SO” RG. DRIED ORES . $3,723 
Remedies, venereal disease, M. Piorkowsk!. 53,894 
Remedy for certain named diseases, Charles 

WSS reetembe OO. osc secs ccievectsteres 3,842 
Remedy for corns, bunions, and ingrown 

a Stafford Drug Co. of Baltimore 

WE! cccevebuacsscesvsise pentose teiseees 53,040 
Remedy for diseases of the liver, Peacock 

GeOOGE EG  vtinanicdves4eeqn0essdaabmsa 53,867 
Remedy for diseases of the respiratory 
} ae: ‘a. - SOREE.. . oss 6 600460 ckeeeee 53,920 
Remedy for exterminating pareates, H. E. 
| WWESD cdc ciceagcveces wens .. 53,876 
| Remedy, laxative, McKesson & Robbins... 53,930 
Reme “ay, toothache, Charles N,. Crittenton 

eeeewee cowecne es ....58,845, 53,846 
Sinatat ” gold finger. J. R. Wood & Sons.... 53,819 
Roofing material, Eastern Granite Roofing 
| Od 6" sis tea ets ease duanvavaetahnen 5 
| Rugs, M Cleary, Wallin ‘& Crouse .....ses 
1 Salt, Brown & Ghaw .....c-ccsccessccccese & 
Salve for cure of freckles, J. J Kline Behe 53.92 
Sauce, pepper, E. Meltthenny’s Sons. .53,928, 53,929 
Saws, Henry Disston & Sons, 

53.678, 53,499 to 53,702, 63,752 

Saws and saw hades, Hibbard, Spencer, 

Bartlett & Svpkamutdeesas err = 
Saws, saw blades, and “handles, Simmons 

SOND: GO ©: ns ccins od bh eeae eee 53,763 
Shears and se seers. ‘Hibbard, Spencer, Bart- 

DOOR Be Ce. ccc cccwsrisenyeccscsteseenss 53,679 
Shirts and beys’ shirts, waists, and blouses, 

men’s, (. Eisenman & Co... .seeeeeees 53,820 
| Shirts, men’s dress, Brown & Newman.. 

Shoes, angle-supporting leather, J. J. Latt 

ROU: ncesnecusasdecetavencae 
Shoes, leather, Gilmaker Bros 
Shoes, leather, ‘ Franklin 
Shoes, leather = canvas, Foss, Packard & 

GN ss PE PE 
Shoes, men's ‘leather, Wertheimer-Swarts 

Gnae Gh. caca- ere 4 . 5B 818 
Silks, printed and plece-dred, Cheney Bros, 53,912 
Soap, Pennayivania Soap Co. .......0+0-+55 53,730 
| Soap, antiseptic and et iar Sager mineral, 

Preston Manufacturing Co............- 53,731 
Soap. mediceted and a» By Potter Drug 

Chemical Corporation .........++.++. 53,762 
| Seda. bicarbonate of, Pennsylvania Salt 

MamOE Sy OG. .ocdiccecesrecicccesnisescese 
Spices and mustard, FE. R. Durke 
Squabs, E. FE. Billings ig de aus dt oh eae .775 
Steel, Crucible Steel Co. of America...... 53,721 


Stoves, beating and cooking, Gem city Stove 
Manufacturing (Co, ....... 
Suita and parts of snits, children’s, Jones 
ee ME OO, «Sco ntdcaceasone 
Tea and coffee pots, “Sliver & Co. ; 
Tea and coffee pots and urns, Silver & Co 
Telephones. Hutchinson Acoustic Co.. 
Tin culinary articles, Lisk Manufacturing, Co. 


53,658 






















Tires, pneumatic, B. F. Geodric 6 
Tonic, digestive, and nutrient preparatios 
Charles N. Crittenton Co. oe. * 
Tools and tool holders, certain named, Cleve- 
we Ra. Be FRR 53,720 
Typewriter ribbon, Bacon RBrothers........ 53,771 
Umbrella frames, Samuel] Fox & . : 
3.898 to 53,900 
Umbrella fra mes and ribe of metal, “Samuel 
"Ox Cr ate bacstaveetsadesdshedes 53.897 
Umbre Na frame # metal, Samuel Fox & 
edcicmeuneneeege ... B38, 896, 53,901, 53,902 
Unde eahirts. drawe rs, and unfon suits, Dei- 
mel Linen-Mesh System (Co, Kl 28 
Varnish PNG ccc tidentseere 53,060 
Varnish coating for interior woodw ork, 
liquid. Interfor Hardwood Co 53.661 
Water, effervescent or ¢ arbonated “mineral, 
Manitou Mineral Springs Co........... TG 
Water, mineral, mdack Co, ....6+ eeocee 53,743 
Whips. Cargill Cle wetland & CO. cccccccces 53.803 
Whisky, Chas, Shoffner & Co. ...ceseee.- 58,820 
Whisky, H. J. Hellert & Sons......cc.ee- 5%. 822 
Whisky, ©. J. Carpenter.......... 53.841 
Whisky, Mayer, Sons & (Co....... é 153, 264, 3 R65 
Whisky, F. A. MeQuade...... . 58.808 
Whicky, 3. M. Cranston .......0c0. 3 RTE 
Whisky, George Bieler Sons (Co. . 
Whisky, Kaufmann Bros. & Co. x 
Meee Se Se 56s. a eeewdeesbaced R 
Whisky, Lazaruve & Nassauer * 
Whisky, A. Ae shenwhedaeohetoesesbeeuns 3. 
Whisky, A. G. Marshuetz & Co. .....0055- 53,889 
Whisky, Marrland Distilling Co, ......... 53,890 
Whisky, Nelson Distilling Co. ... 53,291 
Whisky, Strauss, Pritz & Co. 3.902 
Whisky, Mayer, Sons & Co. ... 52 926 
Whisky. rye, J. H. flentz, Ir. AA RIR 
NG ns SE i ie is caine weobe-ne eee * 827 
Wine, Wm. Hloelacher & Co. ...cccccesses t.RT4 
Wine, Geo. Renz & Sona f 
Wines, To-Kalon Wine 











Worsted. woolen, and cotton Tnixed plece 
goola, Griffon Co. ......... cc eee . & 

Wrenches, Mossherg Wrench Co. 

| Wringere, American Wringer Co. 

Yeast, New Process Yeast Co, . 

LABELS. 

“A. No. 1,” for tea, A. & G. Meyer...... 12,932 

“Copalac,’ for a floor finish, Beckwith 
Cee Gh» satsw escdkns codtasonatele en 12,935 

“Eleo.”” for a beverage, W. E. Riley..... 12,930 

“Fire Chief."* for a dry chemieal fire ex- 
tinguisher, Western Fire Appliance Co. 12,936 

“Gay's Island ‘4 Clams,”’ for canned 
clams, E. B OE sdevetebvekinwce 2,933 

“Old German Lager,” ’ for beer, Wilmanns 
eee, . GG. endo son bs tues hsheebduxines 12,931 

“The Virginia “Brand, 2 24 pork products, 
Langdon & Boyd ........+ CSesencssoces 12,934 

PRINTS. 

“Boys Indestructible Hose.’’ for hosiery, 

Racine Feet Knitting Co. ........ 08 


“Composite Brick.”’ for brick manufactur: J 
from a combination of sand, lime, and 
cement, L. Elkus ........-++-s-- : 609 
“Montreal vere Rye, "tor Hquors, N. M 
Ori &B COs ceevesses ye 
*Tarita.”’ for, “cigars, American Cigar Co... 1,695 
“We Root for Fleischmann’s Yeast,’’ for 
yeast, Stahl & Jaeger ......seeeeeeeeers 1,607 








A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 


Canadian patents may now be obtained 4 A the tn- 
ventors for any of the inventions nemed in the fore- 





Scientific American 











Fitted to a light, pW nee 


AN inet 
4 KRESS 
ATE 


write for farther 


Rochester Sterilizing Outfit Ssc= 


it combines the three great 


cA aT ES 1 A fe Gae, 


three coated and heavily baked enameled Boyer pinay with gas or gasoline barner 
under each Sterilizer, or a —_ tor Primus oil stoves, as you prefer, 


a ee see 


WILMOT CASTLE CO., 17 a Elm &t., Rochester, N. Y¥., U. a a 








Tenders are 
with Spare 


to the eaceenente 
Bengkok, the Wtb 


foe vougeene & 


Legativn in Washington, 


ROYAL SIAMESE STATE pt heat 


of March, 1906. 


r the eupply of @ Passenge 

and condi:ons may be Ca pa i 
Realed tenders with the inscrt ptic 

in whose office they will publicly be opened at i a.m. on the th of September, 
The Director General, L. WEILER 


r Lecomeotives and ives 
reyment of $L: 


Locomotives’ must be forwarded 





a P, 
hour, Average road 
35 miles 
equalling 


through sand or mud. 
Ten-toch clearance from 


Motor Car in the world, 
tory. Write for free catalog, 


WALTHAM MFG, ©0., 


ORIENT Friction Orive | Buckboard 





A Remarkable Motor Car for $400 


Atr Cooted, Weight 600 Ib. Maximum speed 9% mil ad ms 
16 to 18 miles per hour. Gasoline consump 

r gallon—oll, © miles per pint, 
to | reduc tion, more than double any gear-iriven car. 
easily negotiate 25 per cent. grade with two passengers, 


Astonishing power ve 


Very powerful 


More than % forward speeda, also reverse, As 
noiseless and free from vibration as any ming le eylinder Touring Car. 
ound, Full elliptic: 
Fan to keep cylinder aniformly 


springs, Otis from seat. 
lowest priced and best — 





Energeti agents wanted tn unassigned tert 


for agency proposition, 
Waltham, Mass, U. 8. A. 














A for private residences. 

power from lighting current, 
$350 and up 
of 


fF and up. 


DUSTLESS 


ee Machinery 


Stationary Plant 
Uses 


State size 


Private plaiits for office build- 


ings, department stores, etc, 


Portable piants for residen- 


tial cleaning business, $2,000 
We sell exclusive 
city rights. Over 85 companies 
now operating. 


General Compressed Air House Cleaning Co. 
4467 Olive Street, St. Louis, Mo. 








Screw Machine 


Products « 


and STERLING SILVER 


ey y ed ci 


from 1 inch down, 


PROPOSALS. 
P ROROSALA ve & be reqsives. ta Berean. 


om | tom, BC. igen, Iman fers 


aut 


part y fat 

be Navy Yard, is of cee 

tools, as fuliows: Saw filer, 

cations for pro is should 

cathe Lah ge Fong N ae are et os spon sites 
6 nay joe, Ne 

HT. B. F WARS Paymaster. Genera us Cea 


BE YOUR 


FACTORY. 








a LM 
MODELS .: & rea maar 


V. BAILLARD. 24 Franktort Street, New York. 
Sepeloaturers 


RUBBER. 3 ‘Phreotingw 


PARKER, uiiesennded ., oat.239 Seah Sr New Yr 








> 





OLD GOLD, SILVER AND PLATINUN BOUGHT 
to us rnd we will remit cash immediat mn: 

N.Y. Ony,, N.Y, 
contracts for wooden 


ASHER KLEINMAN, 250 th Ave., 
L gE er 
Ri Ridgefield Mfg. Co., Room 1805, “ ire: govelten ere 
perionce. ss menaunel as ae 


MODELS! 443. 


ccency of 8 a sages “fants ® itodern, 


La 
amburg 





euonrr DELIVERIES 











Rudolf Moase, 


Men and boys w 
pong Ao yom = 





Tenth Avenue, New Yor 


eee 








J. LENZ, 310 Hudson Street, New York. 











Factory B 


Quotations Made From Model 


Working pete 








GEORGE W. DOVER CO. 
Providence, R. 1. 


Telegraphy zie 


MODEL AND EXPERIMENTAL WORK. 
Klectrical Instruments, “mai! Mach'y 












Wonder Lighting Outfits 
FOF FaVine DN 


We manufacture the ont 


ema!! outfit 
pee, Think « 


want to make t 
I, at 


THE R. M. CORNWELL co. 
406 South sm ina Street 
New York Office, 454 Park Row Building 


Syracuse, N. ¥ 


it, lems than 
cent per hour for each 16 c. p. 
Why pay MADY times this ammount 
& poor light! If you 


and Mechanical 4. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 











BE A WATCHMAKER 


ime | Sohal or Watchin, 904 Globe Bide, bt Pa, ine. 


time save money. 





Sern, cwisen | Mutat etereale ceed See eee 
°°) WHAT WE DO—HOW WE D6 IT 


. KNICKERBOC 
10-12 

















<= 


LEHIGH 


Desirable sites for manufacturing purposes can 
be obtained on reasonable terms. 

If you want to establish a new industry or re- 
locate one alréady established, information to 
your advantage may be obtained from 


on the 


VALLEY 





ie ascites fae 





INDUSTRIAL OPPORTUNITIES 


RAILROAD 








P. H,. BURNETT, Industrial Agent, 
143 Liberty St, N. ¥. 




















Vf list. For terme and further part 
Sadeves Muno & Co., 361 Broadway, New York. 





Your Vacation 


may be spent in one of Nature's playgrounds, where pean Agee clear air, 1,200 
closely inked lakes and pened ania! sunshine, virgin woods and high- 
lands, splendid trout-fishing, cooking 
and running across mighty nice people will re-create 
Algonquin Park and surrounding district 1m Camry 
the Grand Trunk Raliway 
from Boston. New York, Buffalo and Chicago. 
on Algonquin Park, Muskoka Lakes, Georgian Bay, and Temagami Region to 


T.H. Hanley, N. E. Pass. Ag’t GRAND TRUNK RAILWAY SYSTEM, 360 Washington St., Boston 


stem 


that wilt make you fat, canoeing, loafing. 
in mind and body.— 
nada, is the piace, and 
car connections 
‘areinae for our resort booklets 


ws the way 























la 7, deal Mncluded:"ve very ry best ma- 
teriai SD igag y 4 van buy ie 
4 jor Lr 


me > St Better ’ San ee 
. our ° ry Ow 

on , Sowapne oF arest, give pienty of power for 
pamping water, sawing 


oe 
latest printed matter co a tfite addr 
ELECTRIC SEAT NT sa 











= ioe at Seal 
RICHARDSON ENGINEERING CO. Hartrorp. Conn Hanson & Van Winkle 
Ce., 


Newark. S.J, 
3 & 32 8. Canal 
Chicago, * 

















Mullins Pressed Steel Boats Can't Sink 


Easier to Row-Absolutely Safe 

Made of pressed steel, with air chambers in each end like a life boat. 
Can't leak—crack—<dry out or sink—last a lifetime. Every boat 
guaranteed. The ideal boat for families—summer 
resorts—parks—boat liveries, etc. Strong—Safe— 
speedy. Write today for our large catalog of row 
boats, motor beats, hun and ashing boats. 

The W.H. Mullins Co., 118 Franklin St., Salem, 0. 







































| the 
| Queen” 
| 15 foot row boat, as 
ilustrated. Complete 
with one pair vars 629.00 


Don’t Strop| — 


YOUR RAZOR 











. Bem Hatin EVERY 
DESCRIPTION ANDCAN FURNISH iM | [t Will Tackle An 
ANY SPECIAL, RUBBER ARTICLE 

TO YOUR SATISFACTION’ 





ny rew ALWAYS AT WORK. 
OPOSITION lustall an rete Battery Chai 


on your a 


NO MATTER HOW TOUGH THE 
= eer 


reer * 
engine pow) works 
s gis a pe 
s full and oa to 






. apark tynitivn 
RELTING PA A prasteeel “gy vty hte Reversible, automatic, in aysiem ample lete without is. Welte 
terchangeabie. ‘or driving and drawing screws. Two ny tor tormatiot 
distinct and separate spirals each working independ- The Dayton Electrical Mig. Co., 
A ently. Bach with three bits. Send for catalogue. $8 St. Ch + Dayton, Ohio 
“Of 93 CHAMBERS, STREET” GOODELL-PRATT COMPANY - Greenfield, Mass. ; 





NEW ORs BUILD YOUR OWN MOTORCYCLE 
, We can furnish you with all parts necessary to sone a motorcycle, 
1-2 P. t ngine constings 

with Dive rints, @%. 





SAFE! 



























































‘ 21-2 H. P. Engine castles 
a 4 04 with blueprints, o18.¢ SIMPLE ! ' 
We ~ tea SILENT! 
inder 
¥ Hinder SAVINC! 
aa Domes, Me ay . “~ - A combination ef excellence un- 
Stationartes, Port Hosters. Pump. ae ae, Seseetiet, bolts, pulleys, pe surpassed in the inotor world. Send 
ers, Sawing and oat ‘Duthte, Combined ay on at Rent Motorcycles, $40.00 up. Seni for illustrated catalogue, sent free. 


with Dynamos. 
Gasoline, Gas, Kerosene. 
Send for Catalogues 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, iLL. 


ppeasbiibmenas ce STEAM USERS 


All varieties at iow est prices. Best Kaiiroad 
Track and Wagon or Stock Scales made, 
Also 1000 asefu!l articies, inctuding Safes, 


Sewing Machines, Bicycier, Tou's. etc. save 
Els The original and only genuine 


—. Lists Free CHICAGO SCALE CO.. Chicago. Li. 
| 
Ohio, USA! red sheet packing. 


on VE 
ae CO The only effective and most 


me Vulcan iron works 


Hasbrouck Motor Werks, Ine., New London,Conn. 


HARRY R. GEER CO., 1015 Pine Street, St. Louis, Mo.) Cree: << Rapipadeal 
= 1's h.p. engine only, $33.15 
3 h.p. engine only, 44.00 


























Sher mize in as a yr Lert pen in operation than any 
other mixer mad ted i : 
DETROIT New Model | I Sai"a ancy tus raed iedyerscs cet 

0 or 1 9 f) 6 The absence of p Ron oe ge parts and the 


economical flange packing in ex- neared. 
double swarthen steel drum give great durability. 















jong @acharge 





























| 
| 
is re ve d the low f 
| istence. OMAR Sm PE Thing Theat Runs yg the rapid Teoding nl ato 
t Ww in Noise, Friction and Uncertainty reduced to a minimum. rete. | T : 
“al o a w out, The resait of a high standard of wanufactoring—which weans every pols arr ams et hes 
4 - . ae 4 . d: tific methods, motion without changing 
Bausch & Lomb " Zeiss For steam, air, hot or cold Goa seine undies tas OF Gr pean he We mann 
x yf per} facture Portable and Sta- 
. a rom foundry to aser, the DETROIT wey or ama MOTOR — — pn 
water, acid and ammonia joints. passes in its various stages ander one organization hex untae Miners Sor Mond 
We are making 10,000 Auto-Marine Gasotiné engines b note —= ee 
| Beware of imitatic ns. this year, not merely assembling ng parts made in various factories. Win i ‘auie. ‘ower, 
WE MANUFACTURE THE MOTOR COMPLETE MeKetves Cagevete 
Field Glasses Look for the trade mark—the AND GUARANTEE EVERY MOTOR WE MAKE arhinery Co., 
‘ : - - .P. 33.15. Engine only : ame Fine St, Phils. Pa 
itn itseeen ase the word Rainbow in a diamond in Hh i nicen et. 0, boo <3 . a 
en pewkstel end black, three rows of which extend For tationary poser parpones <r these engines with the Auto 


give best optical re- 
sults. No others like 
them. ; 

Send to-day for Manufactured exclusively by 


catalog. PEERLESS RUBBER MFG. CO. 


Adjustable Governor, at an addition of $5 ~makiog 4 one of the moss e . e 
the full length of each roll. | sitetacery ganine cages fr joer purfome b Whitewash Your Buildings 
W rite for Catalog describing tit Bliaatint Motors 
\ At Lowest Cost 


1 to WH. P. and Auto Adjustable Governor. 
DETROIT AUTO-NMARINE CO. 
With a Progr 
Whitewashing Marnie,” One 


75 E. Congress St., Detroit, Mich. 
















* y at Li Street, New York " bi 
Bausch & Lomb Optical Co. 16 Warren St., New York 9. Mase, S06 Lee et Hew Vote 12 Si sete Pie a 
The only builders of Auto-Marine Engines pe ip one day 
ROCHESTER, N. Y. tame ot Sees AP whee 
New York, Boston, Washington, Chicago, San Francisco drairapine — pa 
a dante’ ea 





teeetables = ot 
lanmts, oattapatshing 
res, washing vuindows, 
wagens, +tr., and other 
Pu: poses, The inachine is 
Teally « little water works system On wheels because the easy 


Make Your Whistle Heard 


You can hear for three miles on water 


THE WATRES GAS ENGINE WHISTLE 
































whub wo io io vos congecbon with the compression ne fae pe Ee cet ant & 

vent ot your Launch Engige and leads to » storage tank Are the most syinmetrical in design 

to which whutl w attached, The whistle & blo by ] ‘ i of mo = level. The Progress, 12 gallon size, custs only $21.00: 

epent gus, a, Git lott le or nethiag i» jaben from the po oa aps Day ae ee jsoad SS erenae, Hoe. E It se bet liftire ad ‘paye for 

power. te whistle tone @ knows as the “ three tone > 

chime.” Is detachable, Tank is made of cold pressed ie ee 2 oe ae: $9 and #10, Write for detailed description, 

stesl. Booklet free. CAL experiance im building automobile Dayton Supply Ce., wens. R, Dayton, 0 
and marine eugines ga part of every Rea o 

Watres Mig. Co., 1137 Broadway, N.Y. City cagige ts mands water Mo patususl cup —_—— — 


ervision—A STRONG 7 RABLE Fn 
gine with all parts atsolutely INTERC HANGE ABLE. 
1 1-2 H. P., only @75.0@ complete ready to instal! in any 





Mound City Dishwasher 


The Only Scientifically Constructed 
Dishwasher on the Market 
No More Drucgery 
Dishwashing Made Easy 
inds ot dishes, 
y glass and silverware, Can be 
used on gas. oil. wood of coal 
stove. Family size wil] wasn 20 
to BP assorted pieces at one time. 
There ts more popular demand - &§ 
oa 8 cheap, practical and dura sii 
ble Dishwasber than acy article 
that can be mentioned. Every 
lady wants one, Agents wanted 


The lowest in Price for actual H. P. developed of any en 
gine made 
Write for our new catalogue—MAILED FREE. It ex- 
plains gas engines more thoroughly than any other and tells 
why we can make « good engine at s small price. 
CLAUDE SINTZ, Manefacterer 
292 So. Front Street GRAND RAPIDS, MICH. 








A Short Gut— 0.) snscine” 


Engine, Boiler, Power Equipment, Electrical, 
. Pneumatic, or any other Machinery — 
. * Gnything in the Machine line—TELL US what you 
asoline E nes want and we will see that you get full descrip- 
tions, prices, ca alogs, etc., from all «ee 
Just a little investhention ond comparison with manufacturers. No charge for this 
_—— will + 5 hg ag superiority. —_~ Mopssy MACSINERY DAILY News ee —_—_—— 
plictty, ciency and Economy are the Sec +» Sa 
Gtinguishing marks of every I. H.C. power. _- ae cago |THE MIETZ & WEISS 
Adapted to use in shops of al) kinds, pumping, 
indG@strial plants, @xperiment stations, on Used by forty of the leading 4e, Oe ENGINES 
Horiggnta!, Vertical, Portable types. Sises Automobile ana motor boat 
from $to 16 borse power. Write for catalogue. manufacturers. Suitable for an 1% to 80 H. P, 
int hens! Wt A | any was or gasoline engine us- Marine 3% to 100 H. P. 
jernationa!l Harvester Company of America ing make and break or jump Uses KEROSENE end FUME 
OILS. Direct connected Gen- 
erators, Pumps, Air Compressors, 


(Incorporated) spark ‘gnition. 
TC Monroe Sireet, Chicage, Ill. } 
ee ee the mama’ ® %¢ 1° | ound City Dishwasher Co., Dept. 628, St. Louis, Mo 


Perhaps You Want To Know scoter mre 


to give satisfwtion or purchase ie: 
ee Fureka Machine (0. : 

“ea 

~ Ag 
































testimonials, full particulars 
and prices. Dept. B. 











moneys refun 
WITHERBEE IGNITER CO, 
27-31 Thames St. - - NEW YORK 


























j ’ 
ipetay cece | Civil Engineering and Surveyors’ Instruments sesisictunis 0 : 
kaon om abut ver" tool made DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES % 
Till ws ogni zou stareay pont. || W® Te (He trsent Rowe nthe Tor Tutt soa WATERING HERR ER AMINE CLOTH. DRAWING CONCRETE. — 
Bic aa Bea te Was|| A- S- ALOE, CO, 507 Olive Steet, - -- St Loule, Mo. MMXERS ¥ 


















MONTGOMERY & CO. aor a 
Catin.es (WHERE CAN YOU BUY THE LATEST AND BEST AUTOMOBILE Ress E 


CHENETDUL a ANSWER NEUSTADT AUTOMOBILE AND SUPPLY CO. sie Za 
poh ere SPR P R OOF & 726-730 S, 18th STREET, ST. LOVIS, MO, 


“OUR 1906 CATALOGUE AND DISCOUNT SHEET.’, | 420 N Jackson St., Jackson, Mich., U.S.A. 
























